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mVETlS  AND  IIAI^BOl^S,  ETO. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  EAST  OF  AND 
INCLUDING  PORTLAND  HARBOR. 


REPORT  OF  MAJ.  S.  W.  ROESSLER,  CORPS  01  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPKOVEMENTS. 


1 .  I^ubec  Channel,  Maine. 

2.  Narraguagus  River,  Maine. 

3.  Breakwater  from  Mount  Desert  to  Por- 

cupine Island,  Bar  Harbor,  Maine. 

4.  Harbor  at  Sullivan  Falls,  Maine. 

5.  Union  River,  Maine. 

6.  Bagaduce  River,  Maine. 


7.  Penobscot  River,  Maine, 

8.  Rockland  Harbor,  Maine. 

9.  Carvers  Harbor,  Vinal  Haven,  Maine. 

10.  Georges  River,  Maine. 

11.  Kennebec  River,  Maine. 

12.  Portland  Harbor,  Maine. 


EXAMINATION  AND  SUKVEY. 


13.  Portland  Harbor,  Maine. 

HARBOR  LINES. 

14.  Lubec  Harbor,  Maine.  |  16.  Portland  Harbor,  Maine,  including 

15.  Penobscot  River  at  Bangor,  Maine.    |  Fore  River  and  Back  Cove. 


United  States  Engineer  Office, 

Portland,  Me.,  July  1901. 
General:  I  have  the  honor  to  forward  annual  report  for  the  fiscal 
year  1901,  for  river  and  harbor  works  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

S.  W.  Roesslek, 
Major,  Corjps  of  JEngi/neers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JEngimeers,  U.  S.  A, 
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A  I. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

The  approved  project  and  the  report  of  the  progress  of  the  workup 
to  June  80,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  120. 

The  expenditures  during  the  fiscal  year  were  125,314.03.  Dredging 
under  contract  with  Augustus  R.  Wright,  which  was  commenced  June 
22, 1900,  was  completed  October  19, 1900, 86,959  cubic  yards  of  material 
being  removed  during  the  fiscal  year  and  a  total  of  96,114  cubic  yards 
under  the  contract.  The  widening  of  the  channel  on  the  westerly 
side  was  thereby  completed,  and  a  strip  about  2,500  feet  long,  varying 
in  width  from  35  to  67  feet,  was  dredged  on  the  easterly  side  in  the 
bend  opposite  Lubec  Narrows  light  and  below.  This  leaves  a  strip 
about  3,900  feet  long,  having  a  general  width  of  about  130  feet,  to  be 
dredged  from  the  middle  and  lower  part  of  the  entrance  channel,  on 
its  easterly  side,  to  complete  its  enlargement  as  projected. 

It  is  proposed  to  use  the  additional  appropriation  recommended  in 
widening  the  channel  on  the  easterly  side  and  possibly  in  doing  some 
redredging. 

This  channel  is  an  international  passage.  The  tidal  currents  are 
ver}^  strong  and  dense  fogs  prevail  a  large  part  of  the  time. 

The  widening  of  the  channel  benefits  navigation  principally  by  de- 
creasing the  chances  of  stranding  and  of  collision. 

There  is  a  light-house  about  1  mile  to  the  southward  of  Lubec,  on  the  westerly- 
side  of  the  dredged  channel.  Lubec  Narrows  is  in  the  collection  district  of  Passa- 
maquoddy. 

Money  statement. 


July  1,  1900,  balance  unexpended  $25,  953.  21 

June  30,  1901,  amount  expended  during  hscal  year   25,  314. 03 


July  1,  1901,  balance  unexpended   639. 18 


Amount  (estimated)  required  for  completion  of  existing  project   53,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    53, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

March  3, 1879   $44,000 

June  14,  1880    20,  000 

March  3, 1881    45,  000 

August  2,  1882    20, 000 

July  5,  1884   10,000 

August  5,  1886    10,  000 

August  11,  1888    20, 000 

August  18,  1894    5, 000 

August  18,  1894,  unexpended  balance  for  improving  St.  Croix  Kiver,  made 

available  for  Lubec  Channel   35,  000 

June  3,  1896    32, 000 

March  3, 1899   25, 000 


Total   266,000 


ATI'KNUIX   A      KKroJtT  OK  MA.JoK  KoKSSIJCIi. 


Contract  in  force  (hiring  the  fw<il  i/r<tr  cndiinj  Junr  :',(),  IVOl. 

Niim«  of  colli nu'tor:  Aii^MiHtiiH  R.  Wriglit. 

Dato  of  (M)iitni('t:  .Inly.*},  IS'.M>. 

\\\W  of  approval:  .Inly  li),  IHiM). 

Time  for  fonmn'iiccmcnt:  Oclohcr  1,  1899. 

'Pinu'  for  t'om|)U'li()n:  Octobor  151 ,  liK)(). 

Kalt's:  l)rt'(l<;iM^',  25  ceiita  i)or  cubic  yard;  romoviii^'  bowlders,  $5  per  ton. 
Contract  coin{)lctcd. 


CO M  M KUCl  A  L  «'!' A  TI S  ri ( 'S. 


Reccijtta  and  sliij))nents. 

Tons. 

189«   52,300 

1S97   5;{,400 

1S!)S   87,000 

1899   12(3,700 


1900: 

Coal  and  wood   9,000 

Fish  and  sardines   40,  000 

Lumber,  brick,  and  lime   4,800 

Provisions  and  ^rain   7,  500 

Salt  and  general  merchandise   4,  500 

Sardine  stock   11,000 


Total   76, 800 

Arrivals  and  departures  in  calend(U'  i/ear  1900. 

Steamers,  draft  12  feet  450 

Sailing  vessels,  average  tonnage  74,  draft  10  feet   267 


The  following  is  a  letter  from  the  collector  of  customs,  port  of  Lubec,  Me. : 

LuBEC,  January  f  7,  1901. 
Dear  Sir:  Inclosed  please  find  commercial  statistics  for  the  port  of  Lubec,  Me.,  for 
calendar  year  ending  December  31,  1900. 

The  improvement  of  this  channel  is  not  altogether  local.  A  large  number  of  ves- 
sels go  through  the  channel  annually,  using  it  as  a  sheltered  route  and  for  refuge 
during  storms.    In  1900  1,000  steamers  and  5,000  sailing  vessels  passed  through. 

The  masters  of  vessels  tell  me  that  the  last  dredging  was  a  great  improvement  to 
the  channel. 

Respectfully, 

Wm.  Merriam. 

Mr.  S.  W.  RoEssLER, 

Major,  Corps  of  Engineers. 


A  2. 

IMPROVEMENT  OF  NARRAGUAGUS  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  121. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1901,  were 
^147.85.    No  work  was  done  during  the  fiscal  year.    The  expenditures 
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were  incurred  in  inspecting  removal  of  fish  weirs  and  investigating 
the  matter  of  depositing  sawmill  waste  in  the  river  above. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of 
entry  is  Machias.  The  nearest  light-house  is  Narraguagus  light-house,  on  Pond 
Island. 

Money  statement. 


July  1,  1900,  balance  unexpended   $564. 04 

June  30, 1901,  amount  expended  during  fiscal  year   147.  85 


July  1,  1901,  balance  unexpended   416. 19 


APPROPKIATIONS. 

For  improvement  above  Millbridge: 

Act  of  March  3, 1871   $12, 000 

Act  of  June  10,  1872   10, 000 

  $22, 000 

For  improvement  below  Millbridge: 

Act  of  August  5,  1886   10,  000 

Act  of  August  11,  1888   10,  000 

Act  of  September  19,  1890   7,  500 

Act  of  July  13,  1892    7,  500 

Act  of  August  18,  1894   5, 000 

Act  of  June  3,  1896   5,  000 

Act  of  March  3,  1899    5,  000 

  50, 000 


Total   72, 000 


COMMERCIAL  STATISTICS. 

Receipts  and  sJi'qnnents. 

Tons. 

1891   48,959 

1892   45,300 

1893  „   60,875 

1894   95,600 

1895   54,750 

1896   16,175 

1897   41,500 

1898   26,147 

1899   23,545 


1900: 

Brick   125 

Coal   1,000 

Grain  and  flour   2,  000 

General  merchandise   9, 000 

Hard-pine  lumber   900 

Hoop  poles   300 

Iron,  and  iron  pipe   150 

Lime  and  cement   150 

Lobsters,  clams,  and  other  fish   500 

Lumber   17, 000 

Sardines,  sardine  supplies,  and  canned  aotr's   3,500 

Wood   1, 200 


Total   35,825 

Arrivals  and  departures  in  calendar  year  ending  Decoiiber  ol,  1900. 

Steamers,  average  draft  8^  feet   400 

Sailing  vessels,  draft  9  feet   350 


Al»rJ<:NI)lX    A      liKl'Ultr  ok   MA.IoIC  liOKSSLKJt. 


A  3. 

lUniAKWATKK    KKOM    MOUNT   DKSKUT  TO   I'OKCUriNE  ISLAND,  I'.Ali 

llAKMOK,  MAINE. 

Tho  approvod  projoct  and  t\w  rcporl  of  })r()<^r('ss  of  the  work  up  to 
Jiiiu*  'MK  HUM),  will  ix'  found  in  the  Report  of  the  C'liief  of  Kn^iiuu'rs 
for  11101,  Part  1,  pa.u-e  ll^L>. 

The  expenditures (liirino-  the  liscal  year  11»()1  wore $1 4,7 l'->.i>5.  Under 
contract  with  Williani  S.  White  the  work  of  de])()sitinj4'  stone  on  and 
in  cont iiuiation  of  the  breakwater  l)(^<^un  Ai)ril  ^S,  IIMMI,  was  completed 
SeptiMuber  IIHK).  Durino-  the  tiscal  year  ll,;^!);^>  tons  of  stone  were 
furnished  and  placed  in  the  work,  and  2I>,21U  tons  under  the  entire  con- 
tract.  Most  of  this  stone  has  been  used  in  raisino-  to  full  heio-ht  and 
section  tlu^  part  of  the  old  work  which  had  settled  or  been  lowered  by 
the  action  of  the  waA'es.  The  length  of  the  breakwater  as  built  west 
of  Dry  Ledye  is  a})out  TlU  feet,  and  the  total  projected  leng-th  of  that 
portion  is  1,440  feet. 

The  beneticial  eHects  resuUino-  from  the  ])ortion  of  the  ])reakwater 
already  l)uilt  in  protecting-  the  wharves  at  Bar  Harbor  and  the  anchor- 
a<>o  basin  are  very  api)reciably  felt. 

The  breakwater  Avi  11  require  more  or  less  extensive  repairs  until  the 
side  slopes  have  assumed  an  aii<>le  of  rest  against  wave  action. 

It  is  proposed  to  apply  the  additional  appropriation  i-ecommended 
in  continuino-  the  breakwater  from  Dry  Ledge  toward  Mount  Desert 
Island,  and  in  rebuilding  to  full  height  and  section  such  parts  of  the 
breakwater  already  built  as  may  have  settled  or  have  been  disturbed 
by  wave  action. 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of  refuge 
and  local  in  making  it  possible  for  boats  to  land  at  the  wharves  at  all 
times  with  safety.  The  only  convenient  method  of  transportation  to 
and  from  Bar  Harbor  is  by  boat. 

Bar  Harbor  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  port  of 
entry  is  Ellsworth.    The  nearest  light-house  is  on  Egg  Rock,  Si  miles  distant. 

Money  state)nent. 


July  1,  1900,  balance  unexpended   $15,005.23 

June  30,  1901,  amount  expended  during  fiscal  year   14,  713.  95 


July  1,  lyOl,  balance  unexpended   291.  28 


Amount  (estimated)  required  for  completion  of  existing  project   230,  200.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    50, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jmie 
4,  1897. 


APPROPRIATIONS. 


August  11,  1888    $50,  000 

September  19,  1890   50,  000 

July  13,  1892   50,000 

August  18,  1894    10,  000 


June  3,  1896   $10,  000 

March  3,  1899   20,000 


Total   190,000 
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Contract  in  force  during  fiscal  year  ending  June  30,  1901. 

Name  of  contractor:  William  S.  White. 
Date  of  contract:  February  17,  1900. 
Date  of  approval:  March  5,  1900. 
Time  for  commencement:  May  11,  1900. 
Time  for  completion:  December  11,  1900. 
Eate:  78  cents  per  ton. 
Contract  completed. 


COMMERCIAL  STATISTICS. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  1900,  but  for  1898  it 
was  reported  as  22,175  tons  and  for  1899  as  24,393  tons. 


A  4. 

IMPROVEMENT  OF  HARBOR  AT  SULLIVAN  FALLS,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  123. 

There  were  no  expenditures  during  the  fiscal  year  1901,  and  no  work 
was  done. 

It  is  proposed  to  use  the  additional  appropriation  recommended  in 
excavating  the  ledges  to  a  depth  of  10  feet  at  mean  low  tide  in  accord- 
ance with  the  project. 

Sullivan  Falls  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  light- 
house is  Crabtree  Ledge  light  station. 

Money  statement. 


July  1,  1900,  balance  unexpended   $464.  69 

July  1,  1901,  balance  unexpended   464.  69 


Amount  (estimated)  required  for  completion  of  existing  project   25,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    15,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of  March  3,  1871   $10,  000 

Act  of  June  10,  1872   25,000 

  $35, 000 

Act  of  June  3,  1896  --  5,000 

Act  of  March  3,  1899   5,  000 

  10,000 

Total   45,000 


aim'1':nj>ix  a     liKi'oirr  ok  major  roksslkk. 

(■(•MMKliClAI,  SIWriSTICS. 

liiccipis  iiihI  sIi ipiiit  nls. 

Tons. 

1896   51,290 

1 897   50,790 

1898   41,700 

1899   42, 125 


1900: 

Coal   120 

GeiuM'al  iiuTi'luindise   1 ,  000 

Granite  and  |)aviiifj:  blockK   S2,  906 

Hay  and  grain   1,000 

Lumber  and  wood   900 


Totiil   35,926 

Arrini/s  <(>i<l  ilcjuirlnns  iliiriiKj  c(ih'ii(l<tr  ijcar  I'JOO. 
Sailing  vessels,  average  200  tons,  average  draft  12  feet   177 


As- 

IMPROVEMENT  OF  UNION  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1901,  Avill  be  found  in  the  report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  121. 

The  expenditures  during  the  fiscal  year  1901  were$13,055.11.  Dredg- 
ing under  the  existing  project  was  continued  with  one  small  clam- 
shell machine  until  November  15,  1900,  when  work  was  suspended  for 
the  season,  at  which  time  a  channel  about  2,500  feet  long  from  the 
Narrows  to  the  lower  wharves  at  Ellsworth  had  been  dredged  to  a 
width  of  about  120  feet  and  a  depth  of  about  3i  feet  at  mean  low  tide, 
44,452  cubic  yards,  measured  in  scows,  of  sawmill  waste  and  loose 
gravel,  at  25  cents  per  cubic  yard,  and  121  cubic  yards,  scow  measure- 
ment, of  hard  pan  and  bowlders,  at  75  cents  per  cubic  yard,  having 
been  removed.  Work  was  resumed  under  this  contract  in  the  latter 
part  of  May,  1901.  One  dredge  began  work  at  the  mouth  of  the  river 
Ma}"  28,  removing  sawdust  and  mud,  at  18  cents  per  cubic  3"ard,  scow 
measurement;  another  began  May  29,  1901,  dredging  slabs,  edgings, 
etc.,  from  the  channel  immediatelj^  above  the  Narrows,  at  25  cents  per 
cubic  yard,  and  the  third  machine  started  in  May  31,  1901,  just  below 
the  Narrows,  to  excavate  hard  pan  and  bowlders  at  75  cents  per  cubic 
3^ard,  scow  measurement,  and  a  part  of  the  material  classed  as  ledge 
at  $6.40  per  cubic  yard,  place  measurement. 

At  the  end  of  the  fiscal  year  the  following  material  had  been  removed 
since  the  resumption  of  work  in  May,  1901: 

48,605  cubic  yards,  scow  measurement,  of  material,  mostly  sawdust  and  mud,  at 

mouth  of  river,  at  18  cents  per  cubic  yard. 
11,474  cubic  yards,  scow  measurement,  slabs,  edgings,  etc.,  at  25  cents  per  cubic  yard. 
548  cubic  yards,  scow  measurement,  hard  pan  and  bowlders,  at  75  cents  per  cubic  yard. 
980  cubic  yards,  place  measurement,  ledge,  at  $6.40  per  cubic  yard. 

A  charmel  at  the  mouth  of  the  river  had  been  dredged  to  a  depth  of 
6  feet,  with  a  width  of  200  feet  for  a  distance  of  600  feet,  and  a  width 
ENG  1901  63 
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of  120  feet  for  a  farther  distance  of  3,200  feet.  At  the  lower  end  of  the 
Narrows  a  channel  had  been  obtained,  through  hard  pan  and  bowlders 
and  ledge,  100  feet  wide,  6  feet  deep  at  mean  low  tide,  and  about  -100  feet 
long.  At  the  upper  end  of  the  Narrows  the  channel  had  been  dredged 
to  a  width  of  150  feet  for  a  distance  of  about  1,000  feet.  Full  depth 
has  not,  however,  been  obtained  throughout  this  section,  the  mill  waste 
and  loose  gravel  only  having  been  removed. 

At  the  time  of  the  resumption  of  work  in  May,  1901,  the  entire 
proposed  channel  was  again  carefully  sounded  and  it  was  found  that 
fresh  deposits,  brought  down  during  the  last  freshets,  had  completely 
obliterated  the  channel  dredged  below  the  wharves  at  Ellsworth  last 
season,  and  had  made  the  navigable  channel  more  crooked  and  its  con- 
dition worse  than  before  the  improvement  was  commenced.  As  a 
result  of  these  new  deposits  boats  drawing  not  more  than  the  flow  of 
the  tide  are  the  only  ones  that  can  reach  the  wharves  at  Ellsworth. 

The  soundings  made  show  that  to  obtain  the  proposed  width  and 
depth  of  channel  between  the  Narrows  and  the  head  of  navigation  where 
the  fresh  accretions  are  greatest,  will  require  the  removal  of  8,000 
cubic  yards  more  of  slabs  and  edgings  than  when  the  work  was  begun 
in  May,  1900,  and  including  the  work  done  in  the  season  of  1900,  indi- 
cate a  total  till  in  the  channel,  from  1899  to  1901,  of  41,000  cubic  yards, 
in  situ  where  this  total  quantity  of  excavation  in  original  surve}^  was 
only  122,000  cubic  yards.  There  has  been  no  appreciable  filling  in  the 
Narrows  and  immediately  below.  At  the  mouth  of  the  river,  however, 
the  deposit  of  sawdust  on  the  bar  has  so  largely  increased  the  amount 
of  excavation  that  after  10  days'  work  it  was  found  necessary  to 
reduce  the  width  of  the  channel  to  be  dredged  from  200  feet  to  120 
feet.  It  will  require  the  removal  of  about  70,000  cubic  yards  of  mate- 
rial to  dredge  a  channel  of  the  decreased  width.  A  part  of  this 
increase  in  amount  of  dredging  at  this  locality  is  due  to  the  character 
of  the  material,  the  increase  of  scow  measurement  over  place  measure- 
ment being  more  than  50  per  cent. 

It  was  stated  in  the  last  annual  report  that  "the  improvement  can 
not  be  regarded  as  permanent,  as  the  masses  of  slabs  and  edgings  and 
sawdust  now  within  the  banks  of  the  river  will  gradually  work  into 
the  channel  and  necessitate  redredging.  At  the  mills  on  the  river, 
above  the  head  of  navigation,  all  the  short  sawdust  and  a  part  of  the 
other  waste  materials  go  into  the  stream. " 

The  shoaling  since  last  season  is,  however,  believed  to  be  excep- 
tional, as  the  freshet  during  the  spring  of  1901  was  the  highest  known 
for  years,  and  brought  down  vast  quantities  of  refuse  material  from 
the  banks  above  ordinary  freshet  height.  But  the  most  disastrous  cir- 
cumstance was  the  giving  away  of  the  dam  at  the  head  of  tide  water, 
thereby  turning  loose  the  accunuilation  of  years  of  deposits  of  sawmill 
waste  and  silt  in  the  pool  above  the  dam  into  the  river  below,  the  slabs 
and  sticks  tilling  the  channel  above  the  Narrows  and  a  large  part  of 
the  sawdust  being  carried  further  down  and  deposited  on  the  bar  at  the 
mouth  of  the  river. 

It  is  proposed  to  expend  the  available  funds  in  dredging  and  ledge 
excavation  in  accordance  with  the  project 

Union  River  is  in  the  collection  district  of  Frenchman  Bay.  The  nearest  light- 
house is  Blue  Hill  light. 


APrKNDlX  A  KKPOKT  OK  MAJOK  KOESSLEK. 


995 


Moih  ij  stdtciiK'nf . 

July  1,  H)()0,  baluiuH^  niicxp(MuU'(l  $129,287.^)4 

.luiir  ;{(),  MK)1,  uiiumut  cxpcikUmI  during  lineal  year   Hi,  055.  1 1 


.lulv  1,  MH)1,  balance  uiU'X|KMi(k'(l   110,232.  H.'i 

July  1,  l5K)i,  outstanding'  liabilities   1,609.22 


July  I,  1901,  balanee  available   114,(>23.<)1 

July  1,  1901,  amount  eovered  by  unconii)leted  c()ntra(!tH   108,  086.  24 


AI'I'UOI'IJIATIONS. 

July  11,  1S70   $15,000 

Maivli  W,  1S71   15,000 

  $80,  000 

June  3,  1S9()   15,000 

Mareli  3,  1899   15,000 

June  (i,  1900   115,000 

  145.000 


Total   175,000 


Contract  in  force  duruKj  Jiscal  year  ending  June  SO,  1901. 

Name  of  contractor:  xVuo;ustus  R.  Wright. 
Date  of  contract:  October  1(>,  1899. 
Date  of  approval :  November  0,  1899. 
Time  for  commencement:  April  1,  1900. 
Time  for  completion:  In  season  of  1901. 
Rate: 

Dredging  mill  waste,  25  cents  per  cubic  yard. 
Dredging  liardpan  and  bowlders,  75  cents  per  cwhxc.  yard. 
Excavation  of  ledge,  $6.40  per  cubic  yard. 
Dredging  at  mouth  of  river,  18  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

Ixeceipts  and  sJi  i })ments. 


Tons. 

1896  :   54,000 

1897   57,685 

1898   50,462 

1899   49,800 


1900: 

Bricks   900 

Cement  and  lime   200 

Coal   3,000 

Fish   200 

Gravel   200 

Hardware  and  iron   400 

Headings  and  staves   16,  400 

Laths   1,080 

Lumber   13, 100 

Miscellaneous .  -  _    4,  000 

Powder   15 

Shingles   785 

Wood   2,  300 


Total   42,580 
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Arrival'^  and  departures  during  calendar  year  1900. 


Number. 

Gross 
tonnage. 

Average 
draft. 

225 
225 

150 
150 

Feet. 

10 
10 

Departures  

Vessels  plying  on  the  river,  3,  and  1  tug  boat. 


A  6. 


IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 


The  approved  project  and  report  of  progress  of  the  work  to  June 
30,  1900,  will  be  found  in  the  report  of  the  Chief  of  Engineers  for 
1901,  Part  I,  page  125. 

The  expenditures  during  the  fiscal  year  1901  were  $2,732.56.  The 
removal  of  rocks  and  bowlders  from  the  lO-foot  wide  channel  opposite 
Winslows  Island,  under  contract  with  Townsend  &  Olsen,  which  was 
commenced  June  15, 1900,  was  completed  as  far  as  practicable  August 
11  following,  418  tons  being  removed  during  the  fiscal  3'ear,  and  a 
total  of  501  tons  under  the  contract,  at  the  rate  of  11.59  per  ton.  An 
open  market  arrangement  was  then  made  with  the  same  parties  to  con- 
tinue the  removal  of  bowlders  over  the  entire  width  of  the  100-foot 
channel  at  the  same  price.  This  work  was  completed  September  15, 
at  which  time  976  tons  additional  had  been  removed,  making  a  total  of 
1,177  tons  removed  under  formal  contract  and  informal  agreement. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  continuing  the  channel  as  originally  projected. 

The  improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of 
entry  is  Castine,  at  the  mouth  of  the  river.    The  nearest  light-house  is  at  Dice  Head. 


Money  statement. 

July  1,  1900,  balance  unexpended   $3,080.37 

June  30,  1901,  amount  expended  during  fiscal  year   2,  732.  56 


July  1,  1901,  balance  unexpended  ,   347.81 


'  Amount  (estimated)  required  for  completion  of  existing  project   21,  875.  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   5, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4.  1897. 


APPROPRIATIONS. 


August  11,  1888    $3,000 

September  19,  1890   4,  000 

Julv  13,  1892   5,000 

August  18,  1894    5, 000 


June  3,  1896    $5,  000 

March  3,  1899   3,  000 


Total   25,000 
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Conlnn'l  in  force  ihiriin/  Jisni/  i/nir  t  iidiii;/  Jiiiir  .',(),  11)01. 

Namo  of  colli nictor:  Towiisi'iid 

Datii  of  coiitract:  Mav  7,  lIKH). 

Date  of  approval:  May  L'l,  1!)(H). 

TiiiK'  for  roiimuMicciiuMil :  .Imic  'J  l,  l!»(H). 

Tiiuo  for  ('omi>l('tioii :  Si'iylciiihcr  L'L',  I'.XK). 

Kate:  jK'r  ton. 

(\>ntra('t  completed. 


COM  M  lOKCI  A  1,  S  I  A'l'IS'ncS. 


Herri pts  mid  sliipmriits. 

Tons. 

1891   41,800 

1S92   4(),  100 

1898   49,800 

1894   67,850 

1895   85,900 

189()      78, 050 

1897   86,600 

1898   79,965 

1899   89,500 


1900: 

Bricks   12,000 

Coal   2,500 

Cod  and  mackerel  lines   400 

Cotton   850 

Farm  produce   250 

Fish   300 

General  merchandise   25,  000 

Grain   12,  000 

Granite  '   2,  000 

Lumber  and  cooperage   17, 000 

Lime,  cement,  etc   8,000 

Phosphate   200 

Wood   6,  000 


Total   86,000 

Arrivals  and  departures  during  adendar  year  1900. 

Steamers  drawing  10  feet  or  more,  500  to  1,500  tons   200 

Steamers  drawing  less  than  10  feet,  5  to  250  tons   1,  200 

Sailing  vessels  drawing  10  feet  or  more,  150  to  400  tons   200 

Sailing  vessels  drawing  less  than  10  feet,  5  to  150  tons   500 


Most  of  the  foregoing  includes  receipts  and  shipments  at  Castine,  at  the  mouth  of 
the  river. 


A  7. 

IMPROVEMEXT  OF  PENOBSCOT  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1900,  will  be  found  in  the  report  of  the  Chief  of  Engineers  for  1901, 
Part  I,  page  126. 

The  expenditures  during  the  fiscal  A^ear  1901  were  $16,918.37.  No 
work  was  done  under  the  general  project  for  improving  Penobscot 
Kiver. 

By  act  of  March  3,  1899,  Congress  appropriated  $28,000  for  com- 
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pleting  an  improvement  in  the  Penobscot  River  at  Bangor,  in  accord- 
ance with  project  submitted  May  3,  1897.  The  detailed  plan  under  the 
project  of  May  3,  1897,  as  approved  by  the  Secretary  of  War  May  18, 
1899,  contemplates  dredging  at  the  mouth  of  the  Kenduskeag  and 
through  both  draws  of  the  railroad  bridge  and  within  the  basin  between 
the  latter  bridge  and  the  Post-Office  Bridge,  so  as  to  obtain  a  uniform 
depth  of  about  1  foot  above  extreme  low  water  (or  2  feet  below  mean 
low  water)  to  within  30  feet  of  the  wharves. 

The  same  project  also  provides  for  deepening  the  harbor  of  Bangor 
in  front  of  the  Boston  and  Bangor  steamboat  wharf  by  the  excavation 
of  ledge  to  a  depth  of  11  feet  at  extreme  low  tide. 

A  contract  has  been  entered  into  with  Harries  &  Letteney  for  the 
work  at  both  points,  at  17.65  per  cubic  yard  for  ledge  excavation  and 
28.7  cents  per  cubic  yard  for  dredging.  Work  was  commenced  at  both 
places  June  22,  1900. 

During  the  fiscal  year  just  ending  27,428  cubic  yards  of  material 
have  been  dredged  and  15  cubic  yards  of  ledge  excavated  from  the 
Kenduskeag  River,  completing  this  part  of  the  project  as  approved 
b}^  the  Secretary  of  War  May  18,  1899,  with  the  exception  of  a  small 
number  of  bowlders  which  will  be  removed  after  completion  of  the 
rock  excavation  in  front  of  the  Boston  and  Bangor  steamer  wharf. 
The  progress  at  this  latter  place  has  been  retarded  considerably  by 
unavoidable  circumstances,  and  the  time  of  completion  of  this  contract 
has  been  twice  extended,  first  to  July  1, 1901,  and,  owing  to  the  excep- 
tionally high  and  long-continued  spring  freshets  and  a  slight  increase 
of  the  number  of  cubic  yards  of  ledge  to  be  excavated,  again  to  Octo- 
ber 1,  1901. 

On  June  13,  1901,  the  work  of  excavation  in  front  of  the  Boston  and 
Bangor  steamer  wharf  was  resumed  and  at  the  end  of  this  fiscal  year 
about  65  per  cent  of  the  ledge  work  had  been  completed. 

Money  statement. 


July  1,  1900,  "balance  unexpended   $36,  365.  87 

June  30,  1901,  amount  expended  during  fiscal  year   16,  918.  37 


July  1,  1901,  balance  unexpended   19,  447.  50 

July  1,  1901,  outstanding  liabilities   1,  701. 19 


July  1,  1901,  balance  available   17,  746.  31 


July  1,  1901,  amount  covered  by  uncompleted  contracts   8,  736.  92 


APPRO  PKIATIONS. 

March  2,  1829  (for  survey)   $300 

July  11,  1870  (at  Bangor  and  below)   15, 000 

March  3,  1871  (at  Bangor  and  below)   50, 000 

June  10,  1872    40,  000 

March  3,  1873   20,000 

June  23,  1874    20, 000 

March  3,  1875  ($10,000  to  be  expended  at  or  near  Bucksport  Narrows)   25,  000 

August  14,  1876  ($4,000  to  be  expended  at  or  near  Bucksport  Narrows)   10,  000 

June  18,  1878  ($2,500,  or  so  much  thereof  as  necessary,  to  be  expended  at  or 

near  Bucksport  Narrows)   12,  000 

March  3,  1879   6,000 

July  5,  1884  (for  Bangor  Harbor  and  Penobscot  River)   20,  000 
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August       ISS()  ^I'or  w  idciiiii^ cliamifl  :il  lijiii^of  ;iii<l  rciiios  iiiv,' ol>HlniclioiiH 

lu'iir  Cio.  hys  Narrows)   $  15,  ()()() 

Aii<,Mist  II,  ISSS  ($2(),()00  to  lu^  expc'iidod  bctwocn  H{m^r<»r  and  (V()Hl)yH  Nar- 
rows and  $;U),(MU)  bet  ween  Hn('kHi)ort  aud  Wiiitcrporl )   oO,  ()(K) 

Srptrinhor  15),  IS'H)  (for  coiil imiiii^  iiiipi'oxciiiciit  :md  for  dr»'dj;in^  iw.iv 

Strriis's  mill)   2h,(m 

.lulv  l.S,    4(),00() 

Maicli  ;i,  18W   28,(X)() 

Total   :i7().:U)0 


Coiilrdct  ill  Jorct'  (hiriiKj  jiscitl  i/fiir  nii/iiH/  Jiinr  lUOl. 

Niiinos  of  contractors:  Harries  h  Lettenev- 
hito  of  contract:  November  20.  1899. 
Date  of  approval:  necend)er  11,  1899. 
Time  ft>r  connnencement :  May  15,  1900. 
Time  for  completion:  October  I,  1901. 
Rates: 

Dredfjin^,  28.7  cents  p(T  cubic  yard. 

Removinu'  bowlders,  %V1  per  cubic  yard. 

Ledge  excavation,  Keiiduskeag  stream,  $15  per  cubic  yard. 

Jjedge  excavation,  steamboat  wharf,  $7.65  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


J\CCeij)is  (did  sJiipiiK'Hts. 

Tons. 

1891   931,780 

1892   714,935 

1893   565,887 

1894   750,  313 

1895   617,  859 

1896   715,911 

1897   790, 698 

1898   639,671 

1899   658,  632 


1900: 

Cement  and  lime   16, 910 

Coal   351,907 

Cooperage   13,  948 

Fertilizer   5,  592 

General  merchandise   31,  569 

Grain,  feed,  and  hay   17.  222 

Ice    173, 809 

Iron  and  steel   3,  786 

Lumber,  wood,  and  spool  bars   252,  374 

Oil   8,367 

Salt   1, 170 

Sand  and  clay  '  3,  533 

Stone  and  paving   32, 153 

Sulphur   5,  495 


Total   917,  835 

Arrivals  and  departures  in  calendar  year  1900. 

Steamers   976 

Sailing  vessels   2,  648 

Total  tonnage   1, 187,  446 

P'oreign: 

Steamers  (total  tonnage,  29,636)   22 

Sailing  vessels  (total  tonnage,  14,010)   34 
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A  8. 

IMPROVEMENT  OF  HARBOR  AT  ROCKLAND,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  128. 

The  expenditures  during  the  fiscal  3^ear  ending  June  30,  1901,  were 
$129,864.39.  Work  of  raising  the  shore  end  of  the  breakwater  to  full 
section  and  building  a  stone  cap  the  entire  length,  has  been  carried  on 
throughout  the  year  except  for  a  suspension  of  a  couple  of  months 
during  the  severest  part  of  the  winter.  The  inner  part  has  been  raised 
to  full  height  and  section,  about  2,785  feet  of  stone  cap  built  out  from 
the  shore  end  and  209  feet  in  from  the  outer  end,  leaving  about  1,351 
feet  to  complete  the  contract.  The  cap  at  the  outer  end  was  made  39 
feet  wide  to  form  a  site  for  a  permanent  light  and  keeper's  dwelling. 
Twenty-six  thousand  one  hundred  and  thirt3"-one  tons  of  stone  have 
been  placed  in  the  work  and  the  contract  is  about  75  per  cent  completed. 
An  open  market  arrangement  has  been  made  with  the  contractor  for 
the  removal  of  six  stone  beacons  from  the  breakwater  at  a  cost  of  |50 
each,  or  $300  for  the  removal  of  all  of  them.  Five  of  these  beacons 
have  been  removed.  From  recent  examinations  it  was  found  that 
along  the  outer  part  of  the  breakwater  on  the  sea  side,  where  the 
slope  was  made  1  on  1,  a  number  of  large  stone  blocks  had  been  dis- 
placed. In  order  to  repair  these  weakened  spots,  prevent  probable 
undermining  of  the  capstones  with  the  chances  of  possible  breaches 
through  the  breakwater,  and  to  strengthen  this  part  of  the  work 
throughout,  it  was  recommended  that  about  23,000  tons  of  stone,  mostly 
heavy  Mocks,  be  placed  on  the  outer  slope  for  a  distance  of  2,300  feet 
near  the  outer  end  of  the  breakwater.  This  recommendation  was 
approved  by  the  Chief  of  Engineers  June  19,  1901,  and  a  formal  con- 
tract for  doing  the  work  will  be  made  as  soon  as  practicable. 

Dredging  under  contract  with  Moore  &  Wright  was  completed 
May  21,  1901.  One  hundred  sixty -live  thousand  and  eighty-seven 
cubic  yards,  place  measurement,  were  removed  during  the  fiscal  year, 
and  a  total  of  487,567  cubic  yards  under  the  contract.  A  recommen- 
dation was  approved  by  the  Secretary  of  War  May  22,  1900,  to  pay 
the  contractors  an  additional  3  cents,  or  a  total  of  17  cents,  per  cubic 
yard  for  removal  of  material  from  the  area  where  the  required  depth 
was  changed  from  6  feet  to  4  feet  at  mean  low  tide,  said  change  of 
depth  having  been  made  on  account  of  the  discovery  of  ledge.  A  sup- 
plemental agreement  embodying  this  modification  was  approved  by  the 
Secretary  of  War  July  11,  1900. 

To  excavate  the  ledge  first  uncovered  in  November,  1899,  to  a  depth 
of  7  feet  at  mean  low  tide,  it  has  been  estimated  would  require  the 
removal  of  1,475  cubic  yards  of  rock,  measured  in  place.  Ledge  has 
also  been  discovered  at  several  points  during  the  last  fiscal  year  pro- 
jecting above  the  grade  of  4  feet  at  mean  low  tide.  To  take  all  these 
points  off  to  the  required  grade  would  probably  require  about  500 
cubic  yards  of  excavation. 

The  necessity  for  the  removal  of  an}"  or  all  of  the  ledge  has  not  as 
yet  been  definitely  decided  upon  and  an  estimate  therefor  has  not  been 
made  a  part  of  the  existing  project. 
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Under  contract  with  I  )iiMl>;n"  c^c  SiiIli\  aM  (lie  rciiioN  jil  of  (he  sonlli 
I(ulti<\s  (I )  and  K)  has  hccii  ('()mj)l('(('(l  to  a  dcplli  of  '2"2  tVcl  at  mean  low 
t  ide  and  (lie  Jameson  Point  ledocs  (A  and  ( ')  lia\-e  heen  removed  to 
(lie  riMiiiired  depdi  of  14  fe(»(,  with  ledo-e  H  of  same  orou])  nearly  two- 
thirds  remoN cd  to  14  feet.  A  total  of  '2()J)iji>  vn\)\c  yards  of  ledj^e  has 
been  removed,  leavino*  about  1^,(518  cubic  yards  to  (complete  the  orij>*inal 
contract.  It  was  iHH'ommended  that  a  small  shoal  known  as  "IjOmo 
liock  Shoal,"  disc{)V(M*ed  a  short  distance  southwesttM  l y  from  ledoo  B, 
with  only  7  feet  on  it  at  low  tide,  be  removed  by  the  contractor  to 
d(*])th  of  12  feet  at  low  tide,  at  the  rate  of  75  cents  pei-  cubic  yai'd, 
scow  m(Misuremen(.  This  matei-ial  is  comi^act  j^rax-el  and  bowldei-s  and 
it  is  estimated  (hat  al)()ut  1,()(H)  cubic  yards  of  dredoino-  will  be  neces- 
sary to  remove  it  to  (he  recpiired  (l(M)th.  A  su])i)lemental  aorecment 
enibodyino-  this  work  as  recommended  was  duly  executed  March  29, 
1901,  and  received  the  ai)pr()val  of  the  Secretary  of  War  in  iVpril,  1901. 
The  dredoin^'  has  not  yet  been  undertaken,  but  its  complc^tion  will 
require  only  a  few  days. 

It  is  proposed  to  expend  the  availal)le  funds  in  com])l(^tin<4"  the  stone 
cap  on  the  breakwater,  and  in  reenforcing  the  outer  slope,  and  in  ledge 
excavation. 

Rockland  is  in  the  collection  district  of  Waldoboro.    There  \»  a  light  on  the  end 


of  the  breakwater. 

Money  statetnenf. 

July  1,  1900,  balance  unexpended   $292,468.98 

June  SO,  1901,  amount  expended  during  fiscal  year   129,  864.  39 

July  1,  1901,  balance  unexpended   162,604.59 

July  1,  1901,  outstanding  liabilities   30,511.04 

July  1,  1901,  balance  available   132,  093.  55 

July  1,  1901,  amount  covered  by  uncompleted  contracts   54,  633.  08 


APPROPRIATIONS. 


June  14,  1880   $20,000 

August  2,  1882   40,000 

July  5,  1884   40,000 

August  5,  1886    22,  500 

August  11,  1888    30,000 

September  19,  1890    37,  500 

July  13,  1892   30,000 


August  18,  1894   $30,  000 

June  3,  1896    25,500 

June  4,  1897   350,  000 

July  1,  1898   300,000 


Total   925,500 


Contracts  in  force  during  fiscal  year  ending  June  30,  1901. 

FOR  DREDGING. 

Name  of  contractor:  Moore  &  Wright. 
Date  of  contract:  May  16, 1898. 
Date  of  approval:  June  8, 1898. 
Time  for  commencement:  June  6, 1898. 
Time  for  completion:  October  1, 1901. 

Rates:  Dredging,  14  cents  and  17  cents  per  cubic  yard;  removing  bowlders,  $5 
per  ton. 

Contract  completed.  * 
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FOR  LEDGE  EXCAVATION. 

Name  of  contractor:  Dunhar  &  Sullivan. 

Date  of  contract:  July  9, 1898. 

Date  of  approval:  August  22, 1898. 

Time  for  commencement:  September  1, 1898. 

Time  for  completion:  September  1,1901. 

Rates:  Removing  ledges,  $6.75  and  16.25  per  cubic  yard;  removing  Lone  Rock 
Shoal,  75  cents  per  cubic  yard. 

FOR  RAISING  BREAKWATER. 

Name  of  contractor:  Romano  V.  Perini. 
Date  of  contract:  June  2,  1900. 
Date  of  approval:  June  18, 1900. 
Time  for  commencement:  July  20, 1900. 
Time  for  completion:  December  31, 1901. 
Rate:  |1.49  per  ton  of  stone. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 

Tons. 

1891   433,760 

1892   526,805 

1893  :   538,506 

1894   509,853 

1895   615,830 

1896   580,295 

1897   594,992 

1898   579,300 

1899   755,649 


1900: 

Brick,  cement,  and  sand   31,  500 

Coal   70,000 

Fish,  salt,  etc   17, 000 

Grain  and  flour   14, 000 

General  merchandise   78, 000 

Hay  and  straw   1 ,  000 

Ice   9,  000 

Lumber  and  ship  timber   33,  000 

Oil   7, 000 

Stone   80,000 

Sawdust  and  ashes   5,  000 

Steel  rails,  iron  work,  and  castings   2,  500 

Wood  and  cooperage   55,  000 

Lime   150,000 


Total   553,000 


Arrivals  and  departures  in  calendar  year  1900. 

Steamers: 

Coastwise,  400  to  1,500  tons  each   693 

Coastwise,  25  to  400  tons  each   2, 171 

Coastwise,  under  25  tons   285 

Sailing  vessels: 

Foreign  (tonnage  not  stated)   83 

For  refuge  only   1,  250 

Coastwise  (tonnage  not  stated)   4, 175 
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A  9. 

IMIMlON'IsMKNT  Ol"^  CAKA'KIIS  IIAlilloli,  \' 1  N  A  LI  I  A  V  K\,  MAINK. 

'V\\v  'A\)\)i\)\v({  project  Mild  the  report  of  prof^rcss  of  the  work  to  June 
1)0,  1!KH),  will  he  found  in  tho  K(^])ort  of  th(»  ('hiel'  of  Kiiiiinevi-s  foi- 
ltH)l,  Part  1,  paoe  1l>1I. 

There  W(U*e  no  expenditures  durin*^-  the  liscjil  year  llMil.  No  work 
was  don(\  It  is  proposiul  to  apply  the  halanee  on  hand  iind  additional 
ai)propriation  reeoninien(hHl  to  the  coniphdion  of  the  ])roie('(. 

Curvera  Harbor  is  in  the  collect  ion  district  of  lU'li'ast.  The  iican'st  lif^ht-liouHo  ia 
Heron  Neck. 

Money  statement . 


July  1,  HK)0,  balance  unexpended   $788.86 

July  1,  1901,  balance  unexpended   788.86 


Amount  (estimated)  required  for  completion  of  existing  project   .S9,  000.  00 

Amount  tliat  can  be  {irotitablv  expended  in  fiscal  year  ending  June  30, 

190:^,  in  addition  to  the  balance  unexpended  July  1,  1901   39,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AIM'HOPKIATIONS. 

June  3,  1896    $10,000 

March  3,  1899  15,000 


Total   25,  000 


COMMERCIAL  STATISTICS.  , 

Receipts  and  shipments. 

Tons. 

1896   63,078 

1897   63,704 

1898   60,000 

1899  -   63,390 


1900: 

Coal,  hav,  wood,  lumber,  and  general  merchandise,  etc   9,200 

Lobsters'    600 

Fish,  salt,  ice,  bait,  etc   13,  000 

Stone   41,700 


Total     64,500 

Arrivals  and  departures  in  calendar  year,  1900. 

Sailing  vessels: 

Draft  9  to  18  feet,  100  to  400  tons   170 

Draft  7  to  14  feet,  7  to  200  tons   580 

Steamers  and  vessels  arriving  for  refuge   480 

Boats  making  about  7,000  trips  in  a  year,  draft  4  to  8  feet   100 

Three  sloop  yachts  were  built  in  the  year  1900  of  about  20  tons  each. 
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A  10. 

IMPROVEMENT  OF  GEORGES  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1901,  Part  1,  page  130. 

There  were  no  expenditures  during  the  fiscal  year  1901.  No  work 
was  done.  It  is  proposed  to  apply  the  additional  appropriation  recom- 
mended to  the  completion  of  the  project  by  dredging. 

Georges  River  is  in  the  collection  district  of  Waldoboro.  The  nearest  light-house 
is  Franklin  Island. 

Money  statement. 


1,  1900,  balance  unexpended   $212.  62 

July  1,  1901,  balance  unexpended   212.  62 


Amount  (estimated)  required  for  completion  of  existing  project   6,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    6,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of  June  3,  1896   $10,  000 

Act  of  March  3,  1899   10,  000 


Total   20,  000 


COMMERCIAL  STATISTICS. 

Receijjts  and  shipments. 

Tons. 

1896   45,375 

1897   64,250 

1898     59, 000 

1899   60,000 


1900: 

Bricks   175 

Cement  and  general  merchandise   250 

Coal   5,000 

Farm  produce  and  grain   800 

Lime   10,000 

Lumber   5,000 

Wood   8,000 


Total   29,225 

Arrivals  and  departures  in  calendar  year  1900. 

Sailing  vessels,  coastwise: 

Drawing  10  feet  or  more,  average  350  tons   20 

Drawing  less  than  10  feet,  75  to  350  tons   125 

Barges,  25  to  50  tons   40 

Sailing  vessels,  foreign,  average  100  tons    20 

Vessels  built  in  1900  tons. .  4, 171 

Vessels  in  process  of  construction  do   1,  000 
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A  II. 


IMrKoVMMMNT  OK  K  KN  M':P.I<:( '  K'IN'KU,  MAINE. 

Tho  appi'ovod  project  and  the  rcpoi  t  of  protjfivss  of  tho  work  to 
Juno  liO,  will  ho  found  in  tho  Kc^port  of  the  ('hicf  of  Knoincors 

for  15)01,  Part  1,  paj^o  lao. 

Tlu^  oxptMulituros  durino-  tho  Hst-al  \  oar  11)01  woro  >i^r)4.r)r).  No  work 
was  dono.  Tho  (\\|)(Midituros  woi'o  incurrod  in  inspootino-  tho  rivoi-  })y 
tho  di\  ision  and  district  on»;in(MM-  oliiccM's. 

Of  tho  availahlo  halanoo  te),000  is  hold  for  futuro  allotment  and 
tho  riMnaindor  for  any  repairs  that  nia\'  hooonio  necessary  to  Beef 
Kockelotty. 

The  improvement  is  in  the  collet'tioti  district  of  liatli,  of  which  liath  is  the  port  of 
entry.  Fort  Popham  and  the  h*;lit-Iiouse  on  Poiui  Ishmd  arc  near  the  mouth  of  the 
river. 

Money  statement. 

July  1,  1900,  balance  unexpended   $27,689.21 

June  .SO,  1901,  amount  expended  during  fiscal  year   54.56 

July  1,  1901,  balance  unexpended   27,  684.  (>") 


APPKOPRIATIONS, 


March  2,  1827   $4,  000 

March  19,  1828   3,500 

April  23,  1830   5,000 

August  30,  1852    6,  OOO  ! 

June  23,  1866    20,  000  ! 

March  2,  1867   30,000  I 

April  10,  1869   14,850 

Julvll,1870   15,000 

.Ahilvh  3,  1871   15,000 

June  10,  1872    8,  000  i 

March  3,  1873   12,000 


June  23,  1874    $12,  000 

March  3,  1875   15,000 

March  3,  1881   10,  000 

August  11,  1888    75,  000 

September  19,  1890    50,  000 

July  13,  1892   100,000 

August  18,  1894    50,  000 

June  3,  1896    55, 000 


Total   500,350 


COMMERCIAL  STATISTICS. 

Meceipts  and  }>Jiip)iients. 


Tons. 

1891   1,210,474 

1892   1,263,145 

1893   970,938 

1894   1,207,965 

1895   1,162,972 

1897   665,991 

1898  •   1,211,808 

1899   714, 199 


1900: 

Bricks   1,350 

Cement  and  lime   260 

Coal   156,663 

Fertilizer   1,450 

General  merchandise   27,  458 
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1900— Continued.  Tons. 

Granite   5,073 

Hay  :   453 

Ice   438, 090 

Iron   6,864 

Lumber  and  ship  timbers   70,  881 

Salt     1, 963 

Sand    •      1, 900 

Wood   4,525 


Total   716,930 

Arrivals  (md  dejmrtures  in  c<dt'n.dar  year  1900. 

Foreign : 

Sailing  vessels,  average  100  tons  each     6 

Coastwise: 

Steamers,  about  1,600  tons  each    545 

Steamers,  about  100  tons  and  less  each   585 

Sailing  vessels,  average  400  tons  each   2,  642 

Tugs  plying  on  the  river   14 

Ferryboats  plying  on  the  river   2 

Vessels  built  during  the  year,  41,532  tons   35 


A  12. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  131. 

The  contract  with  Morris  &  Cumings  Dredging  Company  was 
entered  into  July  13,  1900,  and  dredging  was  commenced  August  30, 
1900,  with  one  dredge.  A  second  dredge  was  put  on  January  3, 1901, 
and  a  third  on  January  7.  On  May  30,  1901,  dredge  No.  5,  the  largest 
and  best  of  the  three,  took  lire,  and  was  scuttled  to  save  her  hull. 
She  was  raised  June  19,  and  will  resume  work  as  soon  as  repairs  are 
completed. 

The  work  of  the  fiscal  year  by  this  company  consisted  in  the  removal 
of  821,900  cubic  yards  of  material,  situ  measurement,  being  the  equiv- 
alent of  1,031,476  cubic  yards,  scow  measurement.  The  progress  made 
has  not  averaged  120,000  cubic  yards  per  month,  as  required  by  the 
contract,  but  it  is  confidently  believed  that  the  work  will  be  com- 
pleted within  the  time  specified,  viz,  twenty-one  months  from  date  of 
beginning. 

The  total  estimated  quantity  in  the  project  is  4,318,910  cubic  yards, 
situ  measurement.  The  total  excavated  to  date,  comprising  1,813,409 
cubic  yards,  by  George  M.  Valentine  &  Co.  and  A.  R.  Wright,  and 
821,900  cubic  yards  by  Morris  &  Cumings  Dredging  Company,  is 
2  635,309  cubic  yards,  leaving  1,683,601  cubic  yards,  situ,  as  the  esti- 
mated quantity  remaining  to  be  dredged  to  complete  the  impi'ovement 
as  projected. 

The  chart  herewith  has  been  prepared  to  show  graphically  tne  area 
which  has  been  dredged  to  June  30,  1901,  and  the  areas  which  remain 
to  be  dredged  in  completion  of  the  project. 

The  maximum  draft  that  can  be  carried  to  the  wharves  in  Back  Cove 
is  about  11  feet,  and  to  the  wharves  in  the  lower  part  of  Portland  Harbor 
about  29  feet,  at  mean  low  vvater.    The  work  remaining  to  be  done 
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consists  in  cxtciuliMi;"  tlic  .'{iJ-l'oot  (licdoinu-  (o  (he  lines  liiiiilinj^-  the, 
projiM't. 

'riKMnoN'CMHMits  of  lli(M)c('iin  slcanicrs  hjiNc  Ihm'ii  wvy  much  fiicilitjitcd 
so  I'iir,  luid  tlio  arri\  als  juid  (l('|)!ii-t  iiics  of  these  larj^e  steamei-s  now  are 
independent  of  tin*  s(a<^-es  of  the  tide. 

'I'lie  exi)enditures  dui  ino-  the  fiscal  year  1!)()1  were  $!M;,1M>4.S4. 

A  j)relinHnary  examination  and  a  survey  of  Witch  Rock,  located  at 
the  entrance  of  Portland  Harbor,  has  been  made  in  compliance  with 
re(|uirements  of  emergency  river  and  harbor  act  of  »June  0,  1900. 
Reports  thereon  are  published  in  il.  Doc.  No.  85,  Fifty -sixth  Congress, 
second  session. 

The  harbor  iy  defeiKkHl  by  Forts  Preble,  (J(>r<i:es,  Scaniinel,  WilHaiiiH,  Levett,  and 
batteriey  on  Great  Diamond  Island.  There  is  a  li^jht-honse  on  the  breakwater,  one 
on  Spring  Point  Ledge,  both  in  the  harbor,  and  oneat  l*ortland  Head,  .'I  miles  distant 
from  the  city.  The  harbor  is  in  the  collection  district  of  I'ortlaiid  and  Falmonth,  of 
which  Portland  is  the  port  of  entry. 

Moneif  statement. 


July  1, 1900,  balance  unexpended   $859,  517.  41 

Amount  appropriated  by  sundry  civil  act  approved  March  8, 1901   21,  000.  00 


380,  517.  41 

June  80, 1901,  amount  expended  during  liscul  ywr   96,  964.  84 


July  1, 1901,  balance  unexpended   288,  552.  57 

July  1, 1901,  outstanding  liabilities   10,  825.  88 


July  1, 1901,  balance  available   272,  726.  69 


July  1, 1901,  amount  covered  by  uncom])leted  contracts   254,  218.  78 


APPKOPHIATIONS. 

July  4,  1836,  for  breakwater   $10,  000.  00 

March  3, 1837,  for  breakwater   25,  000.  00 

July  7,  1838,  for  breakwater   26,  366.  00 

June  23,  1866,  for  extending  breakwater,  but  unexpended  balance 
made  available  for  excavating  middle  ground  bv  joint  resolution  of 

June  5,  1868   \   105,  HI.  05 

July  11, 1870,  for  improving  harbor   10,  000.  00 

March  3, 1871,  for  improving  harbor   40,  000.  00 

June  10, 1872,  for  improving  Portland  Harbor  and  Back  Bav   45,  000.  00 

March  3, 1873,  for  improving  harbor  \   50,  000.  00 

June  23, 1874,  for  improving  harbor   20,  000.  00 

March  3, 1875,  for  nnproving  harbor   20,  000.  00 

March  3, 1881,  for  improving  harbor   20,  000.  00 

August  2, 1882,  for  improving  harbor     35,  000.  00 

July  5, 1884,  for  improving  harbor   30,  000.  00 

August  5, 1 886,  for  improving  harbor   30,  000.  00 

August  5, 1886,  for  Back  Cove   26,  250.  00 

August  11, 1888,  for  improving  harbor   40,  000.  00 

August  11, 1888,  for  Back  Cove   25,  000.  00 

September  19, 1890,  for  improving  harbor   40,  000.  00 

September  19, 1890,  for  Back  Cove   25,  000.  00 

July  13, 1892,  for  improving  harbor   30,  000.  00 

July  13, 1892,  for  Back  Cove   20,  000.  00 

August  18, 1894,  for  Back  Cove   20,  000.  00 

Junes,  1896   20,000.00 

June  4, 1897     350,000.00 

July  1,1898.  -   200,000.00 

March  3, 1901   21,  000.  00 


Total   1,283,727.05 
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Contract  in  force  during  fiscal  year  ending  June  30,  1901. 

Name  of  contractors:  Morris  &  Cumings  Dredging  Company. 

Date  of  contract:  July  13, 1900. 

Date  of  approval:  August  13, 1900. 

Time  for  commencement:  October  14, 1900. 

Time  of  completion:  July  13, 1902. 

Rate:  For  dredging,  exclusive  of  29-foot  area,  13.85  cents  per  cubic  yard;  for  dredg- 
ing 29-foot  area,  162^  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 

Tons. 

1891   1,368,237 

1892   1,376,815 

1893   1,432,805 

1894...   1,214,887 

1895   1,339,064 

1896   1,357,575 

1897   1,326,844 

1898   1,334,752 

1899   1,620,284 


1900: 

Apples  and  tdtrous  fruits   28,  260 

Asbestos   4,  000 

Brick  -   303 

Brimstone   11,488 

Burlap   1,  800 

Canned  goods  and  provisions   49,  068 

Cattle  on  hoof   25,340 

Cement  and  clav,  etc   80,  494 

Coal  :   1,090,974 

Cotton   14,072 

Fish,  canned,  pickled,  smoked,  and  dry   37,401 

Flour,  grain,  hay,  and  feed   372,  871 

General  merchandise   315, 166 

Iron,  tin,  and  machinery   10,  912 

Ice   1, 453 

Leather  and  hides       5,  718 

Lumber  and  cooperage   63,  303 

Molasses  and  sugar   24,  354 

Molding  sand     4,  265 

Oil,  paints,  etc   31,490 

Printing  paper   37,  250 

Salt   3,692 

Sand   16,  586 

Shooks,  box    2,000 

Stone  -   25,148 

Turned  wood   3,600 


Total   2,261,008 

Arrivals  and  departures  in  calendar  year  1900. 

Steamers: 

Foreign,  tonnage  5,500  tons,  draft  26  feet    42 

Foreign,  tonnage  3,400  tons,  draft  24  feet   48 

Foreign,  tonnage  2,000  tons,  draft  22  feet   46 

Foreign,  tonnage  1,800  tons,  draft  18  feet   325 

Foreign,  tonnage  250  tons,  draft  10  feet   5 

Coastwise,  tonnage  1,220  tons,  draft  16  feet   753 

Coastwise,  tonnage  2,000  tons,  draft  22  feet   12 

Coastwise,  tonnage  1,600  to  1,800  tons,  draft  15  to  18  feet   275 

Coastwise,  tonnage  40  to  75  tons,  draft  6  to  10  feet   10 
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Sailing  vt'SHt'ls: 

lAnci^ii,  t()nnii)2:o  4;}()  Ions,  <lral'l  1(5  feet   102 

lM>ivi«2;ii,  tomiap'  less  than  100  Ions,  draft  IcsH  than  10  feet   200 

IA)nMj;n,  tonnage  over  100  tons,  draft  over  10  feel   (if) 

Har^'cs,  tonnage  ()r>Ot<)ns,  draft  17  feet   5 

Stoani  tu;;s   'A 

('oastwisc,  tonna«r(»       tons,  avcrairo  draft  12  feet   49 

Coastwise,  tonna^'e  2,500  tons,  draft  24  feet   50 

Coastwise,  tonnaf^e  1,500  ton.^,  average  draft  10  feet   53 

(\)astwise,  tonnage  000  to  SOO  tons,  averagt^  draft  15  to  18  feet   58 

Coastwise,  tonna^'e  1,200  to  1,500  tons,  draft  15  feet   391 

Coastwise,  tonnage  50  to  75  tons,  draft  (>  to  8  feet   2,  730 

Coastwise,  tonnage  over  100  tons,  draft  over  10  feet   538 

Steam  tugs   419 

Barges,  tonnage  1,650  tons,  draft  17  feet   75 


The  above  does  not  include  large  fleets  of  vessels  arriving  for  refuge  only. 


A  13. 

EXAMINATION  AND  SURVEY  OF  PORTLAND  HARBOR,  MAINE. 
[PriutoU  in  House  Doc.  No.  .sf),  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington ,  Novemher  1900. 

Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
October  18  and  November  17,  1900,  by  Maj.  S.  VV.  Roessler,  Corps  of 
Engineers,  upon  preliminary  examination  and  survey,  respectively, 
of  Portland  Harbor,  Maine,  with  a  view  to  removing  so  much  of  Witch 
Rock  as  endangers  navigation,  made  to  comply  wdth  requirements  of 
the  emergency  river  and  harbor  act  of  June  6,  1900. 

A  plan  for  removing  the  rock  to  a  depth  of  36  feet  at  mean  low 
water,  at  an  estimated  cost  of  $500,000,  is  presented  by  Major  Roessler, 
who  states  in  his  report  on  preliminar}"  examination  that  the  locality 
is  worthy  of  improvement  b}"  the  General  Government  to  this  extent, 
in  Avhich  view  the  division  engineer.  Col.  G.  L.  Gillespie,  Corps  of 
Engineers,  concurs.  In  his  report  on  survey,  however,  Major  Roessler 
states  that — 

Upon  further  reflection  and  in  view  of  the  great  cost  of  the  work,  I  think  it  would 
be  best  to  first  consider  the  question  of  establishing  on  this  rock  a  light  and  fog  signal 
of  high  efhciency  to  meet  the  needs  of  navigation  in  all  kinds  of  weather  and  to 
postpone  consideration  of  its  removal  as  a  last  resort,  in  case  no  suitable  signals  should 
be  found  practicable  without  the  erection  of  an  expensive  light-house. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers, 

U.  S.  Ai'fny. 

Hon.  Elihu  Root, 

Secretary  <f  War. 


eng  1901  6-1 


1010     REPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


PRELIMINARY  EXAMINATION  OF  PORTLAND  HARBOR,  MAINE,  WITH  A 
VIEW  TO  REMOVING  SO  MUCH  OF  WITCH  ROCK  AS  ENDANGERS  NAV- 
IGATION. 

United  States  Engineer  Office, 

Portland,  Me.,  October  18, 1900. 
General:  The  following  report  of  a  preliminary  examination  of 
"Portland  Harbor,  with  a  view  to  removing  so  much  of  Witch  Rock 
as  endangers  navigation,"  is  submitted  in  compliance  with  act  of  Con- 
gress approved  June  6,  1900. 

PORTLAND  HARBOR  AS  A  HARBOR  OF  COMMERCE. 

Portland  is  the  principal  railway  center  and  port  of  commerce  on 
the  coast  of  New  England  north  and  east  of  the  city  of  Boston. 

B}"  rail  it  has  connections  with  the  State  of  Maine  north  and  east 
over  the  main  line  of  the  Maine  Central  Railroad  and  connecting  roads; 
with  Montreal,  central  and  western  Canada,  over  the  Grand  Trunk 
system;  with  Montreal,  Quebec,  and  with  the  west  via  Lake  Champlain 
and  Buifalo,  over  the  Mountain  Division  of  the  Maine  Central;  and 
with  the  south  and  west  over  the  Boston  and  Maine  Railroad  system. 
All  roads  are  large  distributors  of  coal  and  other  supplies  received  by 
vessel  at  the  port  of  Portland,  and  the  Maine  Central  and  Grand  Trunk 
are  great  feeders  to  the  export  trade  from  Porland,  coastwise  and 
foreign,  the  former  bringing  supplies  of  lumber,  the  latter  large  ship- 
ments of  grain,  cattle,  hay,  and  other  farm  produce,  from  Canada  for 
export  to  England  and  the  Continent. 

B}^  sea  it  has  a  triweekly  steamship  to  New  York  City;  a  daily  boat 
to  Boston;  a  triweekly  packet  to  Rockland  and  intermediate  points; 
a  semiweekl}^  packet  via  Rockland  and  intermediate  points  to  Machias 
nine  months  of  each  year;  a  triweekl}^  packet  in  summer,  and  weekly 
steamship  in  winter  to  St.  John,  Eastport,  and  Boston.  The  number 
of  arrivals  and  departures  of  coastwise  steamers  during  the  calendar 
3^ear  1899,  including  vessels  seeking  refuge,  was  2,382.  Of  these  17 
had  a  draft  of  21  feet  and  208  a  draft  of  20  feet.  The  number  of 
arrivals  and  departures  of  foreign  steamers  during  the  same  period 
was  296;  most  of  these  came  in  light  and  went  out  loaded,  drawing 
from  26  to  29.7  feet. 

Portland's  coastwise  trade  in  sailing  vessels,  consisting  principalh^ 
of  coal  and  lumber,  is  large.  During  the  calendar  year  1899  the  num- 
ber of  arrivals  and  departures  of  coastwise  vessels,  including  boats 
seeking  refuge,  was  2,747,  of  which  the  largest  were  1  and  5  masted 
schooners  bringing  in  coal,  and  drawing  from  23.5  to  25.5  feet  of  water. 
The  number  of  arrivals  and  departures  of  foreign  sailing  vessels  dur- 
ing the  same  period  was  319.  How  man}'  of  the  arrivals  and  depart- 
ures were  vessels  doing  business  at  the  port  and  how  many  were 
vessels  seeking  shelter  is  not  known.  It  may  be  safeh^  said,  however, 
that  the  number  of  steamers  using  the  harbor  for  refuge  is  small  and 
the  number  of  sailing  vessels  large.  According  to  the  records  kept  by 
the  harbor  master,  it  would  appear  that  about  50  steamers  and  1,200 
sailing  vessels  came  into  the  harbor  for  refuge  during  the  year  1898. 

From  its  advantageous  geographical  location  and  nearness  to  Canada's 
commercial  metropolis,  as  compared  Avith  St.  John  and  Halifax,  Port- 
land is  admitted  to  be  the  best  harbor  on  the  Atlantic  seaboard  for 
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i'(H'(Mvin*^"  juhI  shi|)i)iii<i' ( 'iinadian  ('\|)()i'ts  dui  iii^^"  tlx' sciisoii  t'loin  No- 
MMiiluM"  to  Aprii.  wluMi  the  St.  Ljiwrcncc  Ki\  ('r  is  closed  b}'  ice.  licco^- 
nizino-  this,  tlio  (inuul  Trunk  Iviiilwjiy  of  ('jinadu  have  made,  it  t\u\ 
Atlantic  tcnniiuis  of  its  lar<»o  transportation  system,  jind  have  erected 
extensive  eh^vators  and  dock  facilities  for  handlinj^*  its  larj^e  export 
trad(*  (iiirino-  the  winter  season.  This  trade  is  of  j^rejit  Ix^netit  to  Uie 
connmM'cial  interests  of  Portland,  and  ])roniises  to  inci-ease  under  the 
same  advantaoes  of  location  and  harhor  facilities  which  have  <;iven 
Portland  Harbor  its  pri^sent  hioh  j)()siti()n  as  c()m])ared  with  its  I'ival 
ports  of  St.  ,John  and  Halifax  as  a  place  for  exi)ortin<»'  ('anadian 
products. 

Of  the  297  arrivals  and  dei)artures  of  foreion  steamships  during- the 
calendar  year  1S!)9  the  g-reat  majority  were  vessels  enoao(^d  in  the 
above  export  trade,  comino-  in  li^ht  and  croino- out  loaded,  the  larger 
ones  drawino-  from  2(5  to  29.7  foet  of  water  with  full  cargoes.  It  was 
mainly  to  accommodate  this  increasing  exi)()rt  trade,  as  well  as  the 
increasing  coastwise  tratHc  in  schoontM's  of  gr(Mit  draft,  that  Congress, 
after  appropriating  small  sums  from  time  to  time  since  1808  in  deep- 
ening the  inner  harbor  in  the  vicinity  of  the  wharves,  adopted,  by  the 
act  of  »hine  8,  1896,  a  comprehensive  plan  for  dredging  the  harbor  to 
a  depth  of  80  feet  at  mean  low  water,  at  a  cost  not  to  exceed  $810,000, 
and  made  provision  for  the  execution  of  the  work  under  a  continuous 
contract. 

The  total  receipts  and  shipments  for  the  fiscal  year  ending  June  30, 
1899,  as  stated  in  the  last  annual  report,  were  1,620,284  tons,  being 
an  increase  of  285,522  tons  over  the  shipments  and  receipts  of  the  pre- 
ceding year.  Of  this,  669,045  tons  were  coal,  carried  for  the  most 
part  in  large  schooners  of  deep  draft,  the  largest  drawing  from  23.5 
to  25.5  feet. 

PORTLAND  HARBOR  AS  A  HARBOR  OF  REFUGE. 

The  importance  of  Portland  Harbor  as  a  harbor  of  refuge  can  not 
be  overstated.  The  natural  advantages  of  a  deep  entrance,  ample 
anchorage  room,  and  good  holding  ground,  give  this  port  a  preemi- 
nent position  among  the  harbors  of  northeastern  New  England  as  a 
place  of  refuge  for  the  large  number  of  vessels  that  navigate  this 
stormy  and  rock-bound  coast.  The  extent  of  its  use  as  such  may  be 
inferred  from  the  fact  that  during  the  calendar  3^ear  1898,  according 
to  the  estimate  of  the  harbor  master,  50  steamers  and  1,200  sailing 
vessels  used  the  harbor  as  a  harbor  of  refuge. 

The  first  harbor  of  refuge  south  of  Portland,  when  completed,  will 
be  Cape  Porpoise,  about  30  miles  distant,  but  its  depth  of  15  feet  wdll 
admit  onh^  a  smaller  class  of  vessels.  The  first  important  harbor  to 
the  south  is  Portsmouth,  58  miles  distant,  and  beyond  that  Cape  Ann, 
about  83  miles  distant.  Going  east,  the  first  haven  is  Boothbay  Har- 
bor, with  its  limited  anchorage  area,  about  35  miles  distant,  and 
beyond  that  Rockland  Harbor,  about  75  miles  from  Portland. 

In  time  of  war  Portland  Harbor,  as  the  only  first-class  fortified 
point  on  our  coast  north  and  east  of  Boston,  would  be  of  the  highest 
importance  to  the  Navy  as  a  base  from  which  to  carr}^  on  aggressive 
operations  at  sea  and  as  a  point  to  which  its  vessels  after  reverse  in 
battle  could  safely  retire  under  the  protection  of  the  land  forts. 
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OBSTRUCTIONS  AT  ENTRANCE  TO  PORTLAND  HARBOR. 

The  main  ship  channel  to  Portland  Harbor  is  the  deep-water  entrance 
between  Gushing  Island  on  the  east  and  the  main  shore  at  Portland 
Head  on  the  west.  It  lies  at  the  apex  of  a  reentering  angle  whose 
western  limit  is  a  line  from  Portland  Head  to  the  promontory  of  Cape 
Elizabeth  to  the  south,  and  whose  northerly  limit  is  a  line  from  Port- 
land Head  in  the  direction  of  Halfway  Rock  light  and  Seguin  Island 
light  toward  the  east.  Within  this  angle  is  included  a  number  of 
rocky  shoals  and  reefs  which  constitute  the  chief  dangers  to  the  navi- 
gation of  Portland  Harbor. 

In  approaching  the  entrance  the  first  obstruction  met  with  is  a  group 
of  rocky  reefs  called  West  Cod  Ledge,  about  5  nautical  miles  off  Port- 
land Head.  These  shoals  are  distributed  along  a  line  about  5i  miles 
in  length  and  nearly  perpendicular  to  the  axes  of  the  angle  of  approach. 
Beginning  with  the  most  westerly  one,  these  shoals  are  as  follows: 
Old  Anthony,  with  a  depth  of  3i  fathoms;  Aldens  and  Corwin  Rocks, 
with  6  feet  and  3i  fathoms,  respectivel}^;  West  Cod  Ledge,  4^  fathoms; 
Bache  Rock,  4i  fathoms;  Bulwark  Shoal,  14  feet.  East  of  Bulwark 
Shoal  is  East  Cod  Ledge,  with  a  minimum  depth  of  If  fathoms,  and 
south  of  Aldens  Rocks  are  East  Hue  and  Cry  Rocks,  with  3i  fathoms. 

Between  these  reefs  are  passages  with  ample  depth  of  water  for  use 
by  the  largest  vessels,  but  they  are  too  distant  from  the  lights  and  fog 
signals  to  make  them  safe  for  navigation  except  by  day  in  clear 
weather.  At  night  or  in  foggy  weather  there  are  only  two  reasonably 
safe  avenues  of  approach  past  this  group  of  ledges  by  deep-draft  ves- 
sels—one via  the  whistling  buoy  off  Halfway  Rock  to  the  east  of  West 
Cod  Ledge,  the  other  via  the  whistling  buoy  off  Old  Anthony  Rock 
and  Cape  Elizabeth  lights.  All  coastwise  steamers  bound  south  and 
west  habitually  use  the  western  passage  past  Cape  Elizabeth,  and  all 
east-bound  traffic  and  foreign-bound  steamships  use  the  easterly  route 
via  Halfway  Rock  light. 

After  passing  this  outer  line  of  obstructions,  other  rock  shoals 
endanger  more  or  less  the  nearer  approach  to  the  entrance  off  Portland 
Head  light.  On  the  western  passage,  afcer  passing  Old  Anthony 
whistling  buoy,  coming  into  port,  are  Taylors  Reef,  Broad  Cove 
Rock,  and  Willard  Rock  on  the  port  side  and  Jordans  Reef  on  the 
starboard  side,  but  vessels  navigating  this  route  are  not  of  the  greatest 
draft,  and  pilots  go  over  it  so  frequently  that  no  special  difficulty  is 
experienced  by  them  in  safely  tracing  their  course  in  all  kinds  of 
weather. 

The  easterly  approach  to  the  entrance  at  Portland  Head  is  obstructed 
and  endangered  by  Ram  Island  Ledge  on  the  starboard  side,  Jordans 
Reef  on  the  port  side,  and  especially  by  Witch  Rock,  whose  location 
on  a  line  perpendicular  to  the  direction  of  approach  is  between  the 
two  and  about  one-third  their  distance  apart  from  Jordans  Reef.  As 
located  on  Coast  Survey  charts,  their  magnetic  bearings  and  distances 
from  Portland  Head  light  are  as  follows:  Ram  Island  Ledge  E.  b}^  N.  i 
N.,  distant  2,000  yards;  Jordans  Reef  ESE.  i  S.,  2,000  yards;  Witch 
Rock  E.  by  S.  3,000  yards. 

Steering  on  a  straight  course  from  the  whistling  buoy  at  Halfway 
Rock  light  toward  Portland  Head  light,  with  accurate  compass  and  no 
wind  and  tide,  would  leave  Ram  Island  Ledge  600  yards  on  one  side, 
Jordans  Reef  600  yards  and  Witch  Rock  300  yards  on  the  other  side. 
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\'(\ss(»ls  jiro  (iKM'clon^  ohiiocd  (o  |)r(K'('('(l  (•aiiliousl y  imlil  W'ilcli  liock 
buoy  is  siii'litcd  or  passed,  nnd  ji  coiii'sc  (liai  would  <^iv(^  tins  ohstnu',- 
tioii  H  ('oiut'()i't5il)l(»  l)(M-lli  would,  if  proloMocd,  hrino-  tJicin  witliiu  (hin- 
oorous  pioxiniitv  to  Ham  Island  LcmIoo  oh  one  side,  or  Jordaiis  Rci^f 
on  tho  otluM".  Those  last  are  danj^erous  niaiidv  because  of  the  pnvs(»iice 
of  Witch  Rock  betwecMi  them,  and  would  largely  disappear  as  such  so 
far  as  the  eastern  passag-e  is  concei-ned  were  Witch  Rock  removed  to  a 
safe  (l(»})th. 

While  thus  shown  to  be  a  o-reat  daiio-er  to  incoming-  v(»ss(ds.  Witch 
i\ock  is  regarded  no  less  so  by  ()uto()iiio- vesscds  of  deep  draft.  On 
Fel)ruary  25,  niOO.  the  steamship  ^V///^>/v//V//^  de(»])ly  loaded  for  Kn<,^- 
land,  proceeded  to  sea  at  ni^  ht  and  i-an  upon  Ram  Island  Ledge,  becom- 
ino-  nearly  a  total  wreck.  'rh()u<»h  afterwards  floated,  she  was  found 
to  be  too  badly  dama<^ed  to  be  repaired.  In  the  in\ estijij-ation  which 
followed,  as  I  recall  it,  it  was  shown  that  the  accident  was  due  to 
errors  which  were  avoidable,  but  which  were  attributa})le  in  part 
to  the  captain's  fear  of  Witch  Rock,  which  he  wished  to  leave  on 
the  starboard  side.  It  is  safe  to  say  that  but  for  the  existence  of 
this  obstacle  a  course  would  have  been  taken  which,  despite  an 
error  in  o'iving  out  the  course  to  the  officer  on  the  bridge  and  a 
strong  tide  and  wind  from  the  south  to  north,  would  have  carried 
the  steamer  a  safe  distance  from  Ram  Island  Ledge.  In  blinding 
snowstorms  and  dense  fogs  the  following  method  of  piloting  ves- 
sels to  sea  has  been  used  by  one  of  the  most  experienced  pilots  of 
the  harbor:  With  the  vessel  abreast  of  Spring  Point  light  (Fort 
Preble)  within  the  harbor,  the  pilot,  who  remains  on  board  a  tug, 
proceeds  to  the  bell  buo}^  olf  the  point  of  Gushing  Lsland;  when  the 
buo}^  is  found,  the  tug  takes  station  there  and  signals  to  the  vessel, 
wdiich  then  steams  slowly  in'  the  direction  of  the  tug's  whistle;  arriving 
at  the  tug's  station,  the  vessel  checks  her  speed  while  the  tug  proceeds 
to  find  Witch  Rock  buoy;  this  found,  signals  are  given  and  the  vessel 
proceeds  as  before.  This  method  of  procedure  is  not  without  its  risks. 
Its  safety  depends  entirely  upon  the  success  of  the  tug  in  quickly  finding 
the  buoys.  Any  accident  to  the  tug,  or  considerable  delay  in  taking 
her  station,  would  endanger  her  convoy,  which  meanwhile  would  be 
liable  to  drift  under  adverse  wind  and  tide  into  a  dangerous  position. 
With  AVitch  Rock  removed  to  a  safe  depth  such  a  procedure  would  not 
be  necessar3\  Vessels  could  then  proceed  ofi'  Portland  Head  light,  and 
with  that  signal  astern  could  steer  a  straight  course  to  sea  with  the 
assurance  of  passing  Ram  Island  Ledge  and  Jordans  Reef  at  a  safe  and 
comfortable  distance. 

The  foregoing  illustrates  how  greatly  the  navigation  of  Portland 
Harbor  would  be  benefited  by  the  proposed  improvement.  I  have, 
however,  been  unwilling  to  express  an  opinion  upon  the  merits  of  the 
work  until  its  feasibility  could  be  shown  by  a  survey  and  an  approxi- 
mate estimate  of  the  quantity  of  ledge  to  be  removed.  This  survey 
was  commenced  in  August,  under  the  immediate  direction  of  Assistant 
Engineer  F.  S.  Burrowes.  As  the  survey  required  smooth  sea  and 
clear  weather,  it  has  suffered  many  interruptions  on  account  of  unfa- 
vorable seas  and  weather,  and  was  completed  October  15.  It  has  been 
made  with  care,  and  when  completed  and  checked  will  afford  an  accu- 
rate estimate  of  the  quantity  of  ledge  in  the  shoal.  The  hydrographic 
work  has  been  supplemented  by  an  examination  by  a  diver,  and. 
samples  of  the  rock  have  been  obtained. 
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The  depth  to  which  the  rock  should  be^-emoved,  if  taken  out  at  all, 
has  received  careful  consideration.  It  has  been  taken  at  36  feet  at 
mean  low  water.  The  area  of  the  shoal  at  this  depth  is  about  400  feet 
by  200  feet,  and  the  approximate  quantity  above  that  plane  20,000 
cubic  3^ards.  The  hisfhest  point  is  23.5  feet  below  mean  low  water. 
At  $25  per  cubic  yard,  situ  measurement,  the  estimated  cost  of  the 
work  is  $500,000.  This  estimate  is  subject  to  revision  when  the  sur- 
vey has  been  checked. 

The  question  of  marking  the  position  of  the  rock  more  efficiently 
than  it  is  now  has  been  considered,  but  it  is  the  consensus  of  opinion 
that  the  removal  of  the  rock  to  a  safe  depth  is  the  only  means  of  mak- 
ing the  easterly  entrance  safe  in  all  kinds  of  weather. 

In  view  of  the  above  facts,  giving  consideration  not  only  to  the  com- 
merce of  the  harbor,  but  to  the  position  of  the  port  as  a  fortified  place 
of  the  first  class  and  to  the  need  of  a  safe  entrance  for  the  vessels  of  the 
Navy,  I  am  of  the  opinion  that  the  proposed  improvement,  notwith- 
standing its  high  cost,  is  a  work  worthy  of  being  done  by  the  General 
Government  to  the  extent  indicated. 

The  maps  which  are  to  accompany  this  report,  with  a  report  on  the 
survey  b}^  Mr.  Burrowes,  will  be  completed  and  forwarded  at  the 
earliest  practicable  date. 

Very  respectfully,  your  obedient  servant, 

S.  W.  ROESSLER, 

Major  ^  CoTj)s  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Eii(jine(^'s^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

JVew  York,  October  19,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

The  larger  vessels  which  use  this  port  are  said  to  load  to  30  feet.  It 
will  not  be  wise,  therefore,  to  begin  upon  so  important  an  improve- 
ment except  under  a  project  which  contemplates  the  removal  of  the 
rock  to  the  plane  of  36  feet  below  mean  low  water.  It  is  probable 
that  a  contract  may  be  made  for  a  less  price  than  $25  per  cubic  yard. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 

Division  Engineer 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Octohev  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Portland  Harbor, 
Maine,  with  a  view  to  removing  so  nuich  of  Witch  Rock  as  endangers 
navigation,  required  b}^  emergency  river  and  harbor  act  of  »June  6, 
1900. 

Major  Roessler  considers  the  locality  worthy  of  improvement  by 
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{\\v  rnilvd  vSlatos  to  the  cxlciil  ol"  rcnioN  i iii;-  (lie  rock  lo  Ji  of 
I'lH^t  jit  umu\  low  water,  arid  liis  \  i('vvs  arc  coiicurrcd  in  by  llic  diN  ision 
(Mio  iiKHU'  and  by  ino. 

I  re('()iniiUMi(i  that  the  prei)ara(  ion  of  a  plan  jmd  csCnnatc  of  cost  of 
iiuprovement  he  authorized. 

John  M.  Wilson, 

I>ri(j.  (rr/t.^  (Iricf  of  Knqihccrs, 

(J.  /S.  Arniij. 

[Tliinl  iiulorsciiicnt.] 

War  Dei'autment, 

October  9Ji.  1 !)()(). 
Approved  as  recomniended  l)y  the  C'hi(d"  of  Kiio-inoers. 
By  order  of  the  Secretary  of  War: 

,J0HN  C.  SCOFIELD, 

Chief  Clerk. 


survey  of  portland  harbor,  maine,  with  a  view  to  removing 
so  much  of  witch  rock  as  endangers  navigation. 

United  States  Engineer  Offi€e, 

Portland,  Me.,  Novcmiher  17,  1900. 

General:  Comply  ino-  with  Department  letter  of  October  26,  1900, 
I  have  the  honor  to  submit  the  following  report  of  a  survey  of  Witch 
Rock,  Portland  Harbor,  Maine,  made  under  the  provisions  of  the  emer- 
genc}^  river  and  harbor  act  of  June  0,  1900,  with  a  view  to  the  removal 
of  so  much  of  it  as  endangers  navigation. 

The  survey  included  a  carefully  made  set  of  soundings  over  the  rock 
and  an  examination  b}^  a  diver.  It  was  in  the  immediate  charge  of 
Mr.  F.  S.  Burrowes,  assistant  engineer,  whose  report  is  herewith. 
The  methods  of  making  the  surve}^  are  fully  described  in  his  report. 
They  were  such  as  to  insure  accuracy  in  the  location  of  the  soundings, 
in  the  reduction  of  soundings  to  mean  low  Avater,  and  to  afford  a  cor- 
rect delineation  of  the  rock  and  a  reliable  estimate  of  its  contents. 
This  survey  was  made  in  August  and  was  followed  in  October,  as 
weather  permitted,  by  the  diver's  examination. 

One  tracing,^  show^ing  the  rock  plottted  to  a  scale  of  1 : 600,  and  a  gen- 
eral plan  of  Portland  Harbor  and  approaches,  as  taken  from  Coast 
Survey  Chart  No.  106,  plotted  to  a  scale  of  1:80,000,  is  herewith. 

The  depth  to  which  the  rock  should  be  removed,  if  removed  at  all, 
has  received  careful  consideration,  and  it  is  thought  should  not  be 
less  than  36  feet  below  the  level  of  mean  low  tide.  This  depth  has 
been  taken  because  the  dredging  now  in  progress  in  the  inner  harbor, 
under  the  plan  adopted  by  Congress  in  1896,  provides  for  a  depth  of 
30  feet  at  mean  low  water,  and  because  a  vessel  utilizing  this  full 
depth  in  the  still  water  of  the  harbor  would  require  at  least  6  feet 
greater  depth  in  the  seas  likely  to  be  encountered  in  ordinar}^  gales  in 
the  vicinity  of  Witch  rock. 

The  rock  is  not  a  pinnacle,  as  was  supposed  by  many,  but  a  gradual 


^  Not  printed. 
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rock  shoal,  oval  in  plan,  with  its  longest  diameter  parallel  to  the  adja- 
cent ledges  and  islands.  The  area  of  the  rock  at  a  depth  of  36  feet 
below  mean  low  tide  is  109,250  square  feet,  and  the  average  depth  of 
the  rock  above  this  plane  is  about  5  feet  and  the  contents  20,230  cubic 
yards.  The  highest  point  of  the  rock  is  23.1  feet  below  mean  low 
tide. 

The  diver's  examination  showed  the  surface  to  be  very  uneven,  per- 
pendicular faces  4  to  5  feet  high  being  not  uncommon.  A  small  blast 
was  made  at  this  time  and  samples  of  the  rock  obtained.  From  these 
it  would  appear  that  it  is  an  amorphous  rock  granitic  in  character, 
similar  to  ledges  which  crop  out  above  low  tide  in  the  near  vicinity. 
It  would  probably  not  be  difficult  to  do  a  portion  of  the  blasting  by 
charges  judiciousl}^  placed  in  crevices  of  the  rock. 

The  probable  cost  of  removal  has  been  difficult  to  estimate,  there 
being  no  precedent,  so  far  as  I  know,  for  like  work  on  this  portion  of 
the  coast.  The  locality  is  exposed  to  the  full  force  of  the  sea,  and  in 
naming  prices  bidders  would  probably  make  due  allowance  for  a  sea- 
son of  unusually  bad  weather  and  possible  loss  of  plant.  The  proba- 
ble cost  has  been  taken  at  $25  per  cubic  yard,  or  about  two  and  one- 
half  times  as  great  as  the  same  class  of  rock  could  probably  be  done 
for  in  a  place  sheltered  from  the  sea.  At  this  price  the  cost  of  removal, 
including  engineering  expenses,  would  be  $505,750,  or  in  round  num- 
bers $500,000. 

In  the  preliminary  report  the  opinion  was  expressed  that  the  locality 
was  worthy  of  improvement  to  the  extent  of  removing  the  rock  to  a 
depth  of  36  feet  at  mean  low  water.  Upon  further  reflection,  and  in 
view  of  the  great  cost  of  the  work,  I  think  it  would  be  best  to  first 
consider  the  question  of  establishing  on  this  rock  a  light  and  fog  sig- 
nal of  high  efficiency  to  meet  the  needs  of  navigation  in  all  kinds  of 
weather,  and  to  postpone  consideration  of  its  removal  as  a  last  resort 
in  case  no  suitable  signals  should  be  found  practicable  without  the 
erection  of  an  expensive  light-house. 

For  the  facts  and  reasons  upon  which  my  recommendation  is  based, 
attention  is  respectfully  invited  to  my  preliminary  report  of  October 
18,  1900,  in  which  is  given  a  full  description  of  the  manner  in  which 
the  entrance  is  navigated  by  the  deeper  class  of  vessels,  the  extent  to 
which  Witch  Rock  endangers  this  navigation,  together  with  a  state- 
ment of  the  commerce  and  other  interests  that  would  be  benefited  by 
a  removal  of  the  rock,  or  by  the  erection  thereon  of  an  efficient  light 
and  fog  signal. 

Very  respectfully,  3^our  obedient  servant, 

S.  W.  ROESSLER, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


REPORT  OF  MR.  F.  S.  BUKHOWES,  ASSISTANT  ENGINEER. 

Portland,  Me.,  Xovemhn  13,  1900. 

Major:  I  have  the  honor  to  submit  the  following  report  of  a  snrve}'  of  Witch  Rock, 
at  the  entrance  to  Portland  Harbor,  Maine,  made  under  your  direction,  incomphance 
with  requirements  of  emergency  river  and  harbor  act  of  June  6,  1900. 

The  survey  proper — that  is,  the  location  of  the  rock  and  taking  necessary  sound- 
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iiijjs — was  iiuulc  (lnrin<;  t lu>  moiilli  of  Au<;Mst.  A  part  of  1  Im  sc  s<)ini(liii;/s  were  then 
plotted  tm  a  comparatively  .small  scale  and  the  (niaiitit\' ol"  led^e  to  Ix- removed  ahovt; 
a  plane  .'iti  feet  below  mean  low  tide  was  roii<;ldy  calcnlate<l  as  2(),()(H)  cidjic  yards 
nu'asiired  in  place.  This  approximate  amount  was  for  u.^e  in  yonr  |»reliminary  report 
oidy.  A  snl)se(inent  calcnlation  made  from  a  moic  careful  plotlin;^  of  the  rock  on  a 
mnch  larger  scale  shows  this  trne  amonnf  to  he  2(),2.S()  cubic  yards. 

Thv  method  of  makin*;  the  survey  was  as  follows:  A  base  line  I, .'{23. 27  feet  lon<^ 
was  carefully  measured  on  liam  Island,  and  from  this,  by  a  system  of  triangles,  a 
calculated  base  8,325.57  feet  lonj;  was  obtained  for  locating  soundings.  This  base 
extended  from  a  copper  bolt  (0.  1),  set  in  the  parai)et  of  one  of  the  batteries  at  Fort 
Williams  (Portland  Head)  to  a  drilbhole  in  Iedj>:e  (A  H- )  on  the  easterly  end  of 
Ram  Island.  A  system  of  diver»j:in<r  ran«;es  which  crossed  Witch  lv(»ck  at  intervals 
of  about  7  feet  was  laid  out  from  this  easterly  end  of  the  base  line  on  Ram  Island 
and  points  to  mark  the  ran<;es  were  .set  on  tiie  easterly  en<l  of  (^ushinj;  Island.  The 
soundings  were  taken  from  a  small  boat  lowed  slowly  alon;^  each  of  the  ranjics,  as 
described,  the  boat  bein^  kept  on  line  by  means  of  a  tall  si^Mial  placed  at  (A  i''-  !>•) 
on  Ram  Island  and  a  small  sijjjnal  pole  which  was  shifted  from  jxiint  to  i)oint  on 
Cushin*»-  Inland  by  a  man  plaivd  there  for  that  purpose.  The  distances  bein^  j^reat — 
that  is,  about  (), 000  feet  from  the  rock  to  the  lirst  ran^e  on  Ram  Island— and  about 
3,000  feet  farther  to  the  back  ranjjes  on  Cushin<r  Island,  it  was  found  diiru^ult  at  times 
to  clearly  discern  the  back  I'auijjes.  An  ordinary  hand  mirror  used  by  tlu^  man  at  the 
back  ranji;es  to  show  flashes  directly  over  the  front  ran«re  was  found  to  ^iv(^  excellent 
results,  so  tiiat  the  boat  could  at  all  times  be  kept  on  line.  These  soundin^js  were 
taken  witli  an  ordinary  lead  and  line,  the  boat  bein<r  brou«;ht  to  a  standstill  for  each 
soundint;  and  a  {)lumb  depth  measured.  The  j)ositions  alon<j  the  ran<;es  wei'e  located 
by  an  observer  with  a  transit  on  the  parapet  at  Fort  Williams,  a  si<;ht  and  an<;ular 
measurement  bein^r  taken  to  the  sounding  line  at  each  soundin<r.  Tlie  average  inter- 
section angle  between  the  ranges  and  the  lines  of  sight  from  the  transit  was  al)out 
The  time  of  each  souncHng  was  noted  by  the  recorder  in  the  boat  and  tlie  dei)ths 
afterwards  reduced  to  the  plane  of  mean  low  tide  by  comparison  with  the  records 
kept  continuously  by  an  observer  at  a  tide  gauge  on  Cashing  Island. 

The  surface  of  the  ledge  was  found  by  the  sounding  lead  to  be  very  rough  and 
abrupt,  considerable  changes  in  depth  l)eing  frequently  ol)served. 

An  examination  was  made  in  October  by  means  of  a  diver.  This  examination  cov- 
ered nearly  the  entire  area  of  the  rock  and  also  showed  the  surface  to  be  very  uneven, 
perpendicular  faces  4  or  5  feet  high  being  not  uncommon.  A  small  blast  was  made 
at  this  time  and  a  number  of  samples  taken  up.  From  these  it  would  appear  that 
the  rock  is  very  similar  in  character  to  ledges  which  crop  up  above  low  tide  in  the 
inunediate  vicinity;  that  is,  an  amorphous  rock,  granitic  in  character,  which  has  prob- 
ably been  forced  up  through  a  stratified  rock.  It  would  probably  be  not  difficult  to 
drill  and  much  might  be  accomplished  by  firing  the  explosives  previously  placed  in 
convenient  crevices  without  drilling.  The  rock  is  not  a  pinnacle,  as  many  have 
previously  supposed,  but  an  ordinary  rock  shoal  oval  in  plan  and  with  its  longest 
diameter  parallel  to  the  adjacent  ledges  and  islands.  There  is  very  little  sand  on  the 
rock,  even  in  the  crevices,  and  it  may  be  regarded  as  practically  bare  ledge.  The 
area  at  a  depth  of  36  feet  at  mean  low  tide  is  about  109,250  square  feet,  and  the  aver- 
age cut  to  this  depth  will  be  about  5  feet. 

The  highest  point  of  the  rock  is  23.4  feet  below  mean  l(jw  tide,  and  bears  N.  87°  ly 
E.  (true),  8,550  feet  from  Portland  Head  light. 

One  tracing  showing  the  rock  plotted  to  a  scale  of  1  to  600,  with  a  part  of  the 
soundings  taken  during  the  survey  indicated  thereon,  and  a  general  plan  of  Portland 
Harbor  and  approaches,  as  taken  from  coast  chart  No.  106  and  plotted  to  a  scale  of  1 
to  80,000,  is  submitted  herewith. 

In  your  preliminary  report  you  have  shown  conclusively  the  importance  of  Port- 
land Harbor  for  purposes  of  commerce,  as  a  refuge,  and  as  a  strategic  point  in  time 
of  war.  Your  report  and  a  glance  at  the  map  also  show  that  the  only  safe  entrance 
for  vessels  drawing  from  20  to  30  feet  at  all  stages  of  the  tide  and  in  all  kinds  of 
weather  is  from  the  eastward;  that  is,  in  the  sector  with  Portland  Head  liglit  as  the 
center  of  the  circle  and  radial  bounding  lines  running  to  Halfway  Eock  light  on  the 
north  and  the  easterly  end  of  Cod  Ledges  to  the  south  ward.  Throughout  this  sector 
there  is  sufficient  depth  of  water  for  the  largest  vessels  except  over  Witch  Rock, 
which  unfortunately  lies  almost  directly  in  the  line  bisecting  this  sector. 

As  stated  in  your  preliminary  report,  large  vessels  when  entering  Portland  Harbor 
in  thick  weather  try  to  pick  up  the  whistling  buoy  off  Halfway  Rock,  and  thence 
shape  their  course  by  compass  for  Portland  Head  light.  This  would  carry  the  vessel 
between  Witch  Rock  and  Ram  Island  ledges,  but  so  close  to  the  former  as  not  to 
leave  much  allowance  for  leeway  or  inaccuracy  of  the  compass.    The  red  can  buoy 
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which  marks  Witch  Rock  ia  so  placed  as  would  seem  to  indicate  that  it  should  be 
left  on  the  starboard  hand  and  entrance  made  through  the  narrower  passage  between 
AVitch  Rock  and  Jordans  Reef.  In  any  event,  Witch  Rock  is  a  serious  menace  to 
deep-draft  vessels  either  in  entering  or  leaving  the  harbor  in  bad  weather,  and  should 
either  be  removed  or  some  sort  of  light  and  fog  signal  placed  on  it  so  that  its  position 
could  be  accurately  located  from  a  safe  distance  at  all  times. 

In  estimating  for  its  removal  a  depth  of  36  feet  at  mean  low  tide  has  been  assumed, 
principally  for  the  reason  that  a  depth  of  30  feet  is  being  obtained  by  dredging 
throughout  the  inner  harbor,  and  vessels  loaded  to  utilize  this  depth  in  the  com- 
paratively smooth  waters  of  the  harbor  would  require  at  least  6  feet  greater  depth  of 
water  in  the  heavy  seas  likely  to  be  encountered  in  the  vicinity  of  Witch  Rock. 

The  estimate  of  the  amount  of  material  to  be  removed  has  been  made  with  care, 
and  considering  the  irregularities  of  the  surface  of  the  rock  is  believed  to  be  fair  and 
even  liberal. 

The  price  for  the  removal  of  rock  has  been  difficult  to  fix  with  accuracy.  The 
same  rock,  if  protected  from  heavy  seas,  could  l)e  removed  for  less  than  |10  per  cubic 
yard.  This  rock,  however,  is  in  the  open  sea,  and  factors  are  thereby  introduced 
for  which  no  definite  and  equitable  allowance  can  be  made,  such  as  a  season  of  very 
bad  weather,  with  consequent  great  loss  of  time  and  possibly  loss  of  plant.  Bidders 
will  of  course  take  these  facts  into  consideration,  and  will  probably  err  on  the  side 
of  safety  for  themselves  in  making  up  their  bids. 

Taking  these  facts  into  consideration,  and  the  additional  fact  that  the  work  is 
large,  it  is  thought  that  $25  per  cubic  yard,  measured  in  place,  should  be  ample  to 
cover  the  cost  of  the  work,  including  contingencies. 

The  estimate  would,  therefore,  be  as  follows: 

Estimate. 

Removing  20,230  cubic  yards  of  ledge,  in  situ,  at  $25  per  cubic  yard,  includ- 
ing all  contingencies   $505,  750 

Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWES, 

Assistant  Engineer. 

Maj.  S.  W.  RoEssLER, 

Corps  of  Engineers,  U.  S.  A. 


A  14. 

MODIFICATION  OF  HARBOR  LINES  AT  LUBEC  HARBOR,  MAINE. 

LuBEC  Board  of  Trade, 
Luhec,  Me,,  Ifarch  1901. 

Dear  Sir:  In  1891  the  United  States  engineer  laid  out  a  harbor 
in  Lubec  Narrows;  at  that  time  the  shore  on  that  part  of  the  town  was 
not  considered  of  much  importance,  but  at  this  time  the  town  is  taking 
on  renewed  activity  and  this  shore  is  rapidly  building  up. 

The  harbor  line  was  run  mostly  above  mean  low  water  and  is  now 
an  obstacle  in  our  progress  that  is  serious,  especially  in  the  case  of  one 
large  plant  to  be  built  on  Leadurny  Point.  ^  AVork  on  this  plant  (to 
employ  some  200  people)  has  been  started,  but  now  lind  that  they  can  not 
get  the  desired  water  without  going  beyond  the  ''line,"  which  has  been 
drawn  in  at  a  point  near  Ryarson's  wharf,  throwing  it  above  low-water 
mark  (see  chart  ^  approved  March  6,  1891).  Upon  investigation  I  tind 
this  was  done  through  influence  of  some  people  for  mercenary  purposes, 
which  I  can  fully  explain  to  you. 

Now  I  most  earnestly  ask  you  to  straighten  this  line  from  the  100- 
foot  point  off  Gun  Rock  to  the  point  217  feet  from  w^est  base  on 
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Li'iidui'in'  Point.  If  it  should  rciiuirc  coiisidcMjihlc  time,  to  do  tins, 
will  you  not  «4rant  nic  a  permit  to  extend  a  wliai  I'  200  feet  wide  to 
extreme  low-water  mark  at  a  i)oint  where  tlu^  straij^ht  extensions  of 
harbor  line  (see  chart)  strikt^  Leadurny  Point  at  Mowry's  farm  and 
situated  on  land  leased  by  C.  II.  Clark  from  Samuel  Mowry's  estate. 

I  do  wish  you  would  be  able  to  come  rioht  down  and  see  foi-  your- 
self, as  I  know  you  would  be  satistied;  if  not,  I  would  a|)i)r(H;iate  jin 
early  permit. 

My  interest  in  LuIhm'  and  all  Unitiul  States  ( lOVcM'nment  all'airs  ])er- 
tainino-  to  it  are  sinccMV,  and  I  would  not  thiidv  of  askiiio-  for  anything- 
that  was  not  mutual  benefit. 

1  wish  you  would  step  into  the  rooms  of  the  Portland  Board  of 
Trade  and  make  iiKjuiry  of  Secretary  Rich  in  refei'ence  to  me,  and  if 
this  lettei-  should  have  to  be  forwarded  to  Washinotou.  kindly  have 
my  friend  Senator  Frye  called  in. 

No  greater  favor  could  l)e  o'ranted  me  oi"  noiu*  more  a])i)r(H'iated  than 
to  have  you  use  your  earliest  convenience. 
1  am,  yours,  most  respectfully, 

Clarence  H.  Clark. 

Major  iloESSLER,  U.  S,  Kngineei'. 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Portland,  Me.,  March  SO,  1901. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
with  report  of  this  date. 

S.  AV.  ROESSLER, 

Major,  Corps  of  Engineers. 

(Through  the  Division  Engineer.) 

[Fifth  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  Ajwil  3,  1901. 
Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
views  expressed  in  the  report  of  the  district  officer. 

G.  L.  Gillespie, 
Colonel,  Coi'jys  of  Engineers, 

Division  Engineer 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

April  5,  1901. 

Respectfull}^  submitted  to  the  Secretary  of  War. 

Application  having  been  made  for  a  change  in  the  established  harbor 
line  at  Lubec,  Me.,  the  district  engineer  officer  visited  the  localit}^, 
held  a  public  hearing,  due  notice  of  which  was  given  to  the  interested 
parties,  and  after  careful  consideration  submits  the  accompanying 
report,  dated  the  30th  ultimo,  in  which  he  recommends  that  the  line 
be  modified  as  described  therein  and  indicated  on  the  accompanying 
tracing.  ^ 


^  Not  printed. 
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The  modified  line  appears  to  be  generally  satisfactory  to  the  inter- 
ested parties,  and  I  recommend  its  approval,  and  that  the  Secretary 
place  his  ai)proval  on  the  tracing  which  has  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers 

TJ.  S.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  b}^  the  Secretary  of  War  under  date  of  April  6, 
1901,  the  approval  being  indicated  on  the  map. 


report  of  maj.  s.  w.  roessler,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  March  30,  1901. 

General:  The  public  hearing  authorized  by  the  Department's  in- 
dorsement of  March  13,  1901,  in  the  matter  of  a  proposed  change  in 
the  harbor  line  at  Lubec,  Me.,  suggested  by  Mr.  C.  H.  Clark,  of  tliat 
place,  was  held  at  Lubec,  Me.,  at  1.30  p.  m.  March  27,  1901,  in  tiic 
office  of  Mr.  C.  H.  Clark,  due  notice  thereof  having  been  previously 
published  in  the  nearest  local  newspaper,  and  parties  most  interest  id 
in  the  proposed  change  having  been  personall}^  notified  by  the  chair 
man  of  the  board  of  selectmen,  Mr.  R.  J.  Peacock. 

There  were  present  at  this  hearing — 

Mr,  K.  J.  Peacock,  selectman  and  wharf  owner. 
Mr.  G.  A.  Mowr)^,  wharf  owner. 
Mr.  S.  C.  Pike,  wharf  owner, 
Mr.  B.  M.  Pike,  wharf  owner. 
Mr.  C.  H.  Clark,  wharf  owner, 

Capt.  S.  F.  Pike,  representing  International  Steamship  Company, 
Mr.  W.  B.  Mowry,  wharf  owner. 
Col.  A.  B.  Sumner,  wharf  owner. 
Mr.  T.  M.  Tucker,  wharf  owner. 
Mr.  G.  G.  Tucker,  wharf  owner. 

Mr.  E.  L.  King,  local  agent  International  Steamship  Company. 
Mr.  H.  E.  Saunders,  attorney,  representing  Kelley's  wharf. 

The  letter  of  March  8  from  Mr.  C.  H.  Clark,  with  indorsements 
thereon,  was  read.  A  blue  print  of  the  harbor  was  exhibited  and 
attention  invited  to  the  harbor  line  as  approved  by  the  Secretary  of 
War  March  6,  1891;  to  the  fact  that  the  harbor  line  consisted  of  two 
straight  elements  making  a  slight  reentrant  angle  near  the  middle  of 
the  harbor;  and  that  the  proposition  of  Mr.  C.  H.  Clark  was  to  remove 
this  reentrant  angle  by  making  the  harbor  line  a  straight  line  from  the 
upper  end  to  the  lower  end  of  the  portion  of  the  harbor  in  question. 
Mr.  Clark  stated  that  since  writing  his  letter  of  March  8,  and  after 
conferring  with  other  people  interested  in  the  subject,  he  desired  to 
withdraw  his  first  suggestion  and  to  substitute  therefor  a  recommen- 
dation that  the  present  harbor  line  in  the  upper  half  of  the  harbor  be 
not  disturbed,  but  that  the  lower  half  of  the  line  be  set  out  26  feet 
farther  toward  the  navigable  channel. 

Referring-  to  the  accompanying  tracing,  the  line  proposed  is  the  line 
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B  Ij,  pjirjillcl  \\\{h  and  ^f)  IVct  in  a<l\'jiiic('  of  llic  old  lijii  lior  line  ('  D. 
A  «4(Mit»ral  discussion  of  Mr.  Clark's  siioo(.sl jorj  followed. 

All  W(Mo  of  tho  opinion  that  llio  proposed  clianf^c  would  he  of  con- 
sidoniblo  value  to  the  wharf  owners  in  rear  of  it,  l)y  ])ennittin<»-  them 
to  extend  their  wharves  to  the  vicinity  of  the  low-water  contour  and 
tlierefore  to  a  point  where  the  boats  could  arrive  at  and  depart  from 
the  wharves  at  a  lower  stay-e  of  the  tide  than  is  now  ])ossihIe.  Atten- 
tion was  in\  it(Hl  to  the  fact  that  the  ])r(^sent  hai  l)()r  liiu^  does  not  per- 
mit tluMu  to  extend  their  wharves  to  mean  low  wat(M-.  Captain  Pike, 
of  the  International  Steamship  Company,  tiiout^ht  that  the  harbor  line 
mio^ht  be  advanced  in  this  portion  of  the  harbor  without  interfering  in 
any  way  with  navi<^*ation. 

'Vhv  only  objection  made  to  the  proi)()sed  new  line  was  raised  by  Mr. 
Saunders,  i-epresentin^i'  the  Kell(\v  wharf,  because  in  18iH),  at  the  pub- 
lic hearing-  when  the  present  hai  bor  line  was  estal)lished,  Mr.  Kelley 
was  not  permitted  to  extend  his  wharf  at  the  upper  end  of  the  harbor 
as  far  as  he  desired,  and  therefore  he  did  not  see  any  reason  why  wharf 
owners  at  the  lower  portion  of  the  harbor  should  be  permitted  a  pi'iv- 
ileii'e  that  was  not  <»-ranted  to  the  w'harf  owners  in  the  upper  end  of  the 
harbor;  that  it  seemed  to  him  a  discrimination  in  favor  of  one  portion 
as  apiinst  another  portion  of  the  harbor.  Mr.  Peacock  stated,  in 
rejoinder,  that  the  line  of  1891  allowed  Mr.  Kelley  to  extend  his  wharf, 
which  is  at  the  upper  end  of  the  harbor,  to  a  point  where  the  water 
has  a  depth  of  about  3  feet  at  mean  low  tide,  while  at  the  southern  end 
the  line  there  established  did  not  allow  the  w^harves  to  extend  even  to 
the  low-water  contour,  and  that  the  line  now^  proposed  at  the  lower  end 
of  the  harbor  did  not  permit  the  wharves  to  be  extended  into  as  deep 
water  as  already  existed  at  the  end  of  Kelley's  wharf.  It  was  suggested 
to  Mr.  Saunders  that  if  he  desired  a  like  extension  of  the  line  in  the 
upper  end  of  the  harbor  he  should  make  a  request  to  that  effect  and 
the  matter  would  be  discussed  at  the  hearing,  w^hich  request  he  then 
made.  The  consensus  of  opinion  was  that  there  should  be  no  advance 
of  the  line  in  this  vicinity  because  of  the  existence  of  a  violent  edd}^ 
which  at  ebb  tide  set  up  under  Gun  Rock,  and  because  of  the  diificulty 
of  avoiding  collisions  with  the  ends  of  the  wharves  in  the  positions 
thev  now  are.  Captain  Pike  was  of  the  opinion  that  the  channel  in 
this  portion  of  the  harbor  should  not  be  further  contracted.  It  was 
stated  by  several  that  collisions  with  the  ends  of  Kelley's  w^harves  had 
been  known  to  occur,  and  that  on  one  occasion  the  wharf  was  badly 
injured.  There  being  very  strong  objections  to  an}^  advance  of  the 
harbor  line  in  this  portion  of  the  harbor,  Mr.  Saunders  was  informed 
that  his  request  w^ould  not  be  recommended,  and,  if  he  desired,  that  he 
might  tile  his  objections  in  wanting  and  that  his  letter  would  be  for- 
warded to  the  Secretary  of  War,  but  no  report  has  been  received  to 
date. 

It  was  then  suggested  that  the  proposed  new  line  B-E  be  extended 
300  feet  farther  downstream  to  the  point  F,  so  as  to  permit  the  erec- 
tion of  wharves  alread}^  planned  south  of  Leadurny  Point.  To  this 
there  was  no  objection. 

Referring  to  the  accompanying  tracing,^  it  is  respectfully  recom- 
mended that  the  request  for  a  change  in  the  harbor  line  in  the  lower 
portion  of  the  harbor  by  setting  it  out  25  feet  be  granted,  and  that  the 
new  harbor  line  be  as  follows:  Beginning  at  the  point  A,  100  feet  out 


^  Not  printed. 
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from  the  apex  of  Gun  Rock,  to  continue  along:  the  harbor  line  of  1891 
to  the  point  B;  thence  continue  in  a  straight  line  to  the  point  E,  25 
feet  outside  of  the  line  C-D,  and  thence  300  feet  farther  to  the  point  F. 
Very  respectfulh%  your  obedient  servant, 

S.  W.  ROESSLER, 

Major  ^  Corjps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


A  15. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PENOBSCOT  RIVER  AT 
BANGOR,  MAINE. 

United  States  Engineer  Office, 

Portland,  Me.,  June  16,  1900. 
General:  I  have  the  honor  to  inclose  herewith: 

1.  Letter^  of  June  15, 1900,  from  Mr.  George F.  Evans,  vice-president 
and  general  manager  of  the  Maine  Central  Railroad  Company,  request- 
ing a  modification  in  the  present  harbor  line  along  a  portion  of  the 
harbor  at  Bangor,  Me.,  as  indicated  in  his  letter  and  as  shown  on  the 
blue  print, ^  three  copies  accompanying  his  letter. 

2.  Certificate^  of  approval  of  the  proposed  changes  by  the  mayor 
and  aldermen  of  Bangor,  who,  under  State  law,  are  the  local  municipal 
officers  having  supervision  over  such  questions. 

3.  Copy  of  resolutions^  of  the  Board  of  Trade  of  the  city  of  Bangor, 
unanimously  approving  the  desired  changes. 

4.  Copy  of  letter  ^  from  the  harbor  master  at  Bangor,  stating  that 
the  changes  will  not  improperly  or  inconveniently  restrict  the  anchor- 
age room  of  the  harbor  and  recommending  their  adoption. 

The  present  harbor  line  was  established  in  November,  1877,  and 
terminates  at  the  downstream  end  at  the  point  marked  Xll  on  the 
blue  print.  The  change  desired  in  this  line  is  that  included  between 
points  marked  II  and  V,  the  new  line  recommended  being  that  indicated 
as  "the  suggested  harbor  line."  Between  the  points  V  and  XII  there 
is  no  change.  Below  XII  there  is  at  present  no  harbor  line.  The  line 
suggested  below  this  point  is  that  indicated  by  the  broken  and  dotted 
line  D,  E,  F,  G,  and  H,  terminating  at  a  point  opposite  the  boundarj^ 
line  of  the  property  controlled  by  the  Maine  Central  Railroad  Com- 
pany. The  last  portion  of  this  line,  namel}^  G  H,  is  given  such  direc- 
tion that  its  prolongation  will  coincide  with  the  end  of  the  most 
advanced  wharf  of  the  property  abutting  that  of  the  railroad  company. 
The  desired  change  in  the  old  harbor  line  is  in  the  direction  of  a  logical 
rectification  of  the  harbor  line  in  this  vicinity  and  is  recommended. 
The  desired  new  harbor  line  below  the  terminus  of  the  present  one  is 
the  logical  one  for  this  locality  and  is  also  recommended. 
Very  respectfullj^  37'our  obedient  servant, 

S.  W.  ROESSLER, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 


^  Not  printed. 


APPENDIX   A  RKPOIIT  MAJOR  R  >KSSLKli. 


1023 


[First  iii(l(»i.si;iiK'iit.) 

NouTiiEAST  Division  Engineer  Ob^fice, 

Nam  York,  June  19,  1000. 
Respectfully  forwarded  to  the  Chief  of  KnofiiKHU's. 
I  s(»e  no  objection  to  the  harbor  lines  pr()])<)sed  to  be  estjiblished  on 
the  Ban<2^()r  side,  but  it  is  desirable  that  similar  lines  should  also  be 
established  simultaneously  on  the  east  or  Brewer  side.  It  is  to  be 
noted  that  the  lines  now  established  are  State  lines,  no  Governnu^nt 
lines  havinj^  been  established  or  applied  for  under  the  act  of  1888. 
It  is  recommended  that  the  district  otlicer  be  recpiested,  after  a  public 
hearing  has  been  held,  to  submit  for  the  approval  of  the  Secretary  of 
War  a  system  of  har))()r  lines  for  this  harbor,  in  conformity  with 
section  11,  river  and  harbor  act  of  March  l8J)i). 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 

Division  Engineer. 

[SccoMd  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  25,  1900. 

Respectfully  returned  to  ?»iajor  Roessler,  attention  being  invited  to 
the  views  of  the  division  (Miginecr  in  first  indorsement  hereon,  which 
are  concurred  in  by  this  office. 

The  map  showing  the  harbor  lines  recommended  for  adoption  should 
be  in  the  form  of  a  tracing. 

By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieutenant-  Colonel,  Corps  of  Engineers. 

[Third  indorsement.] 

United  States  Engineer  Office, 

Portland,  Me. ,  Eehruary  5,  1901. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  of  this  date.    The  blue  prints  have  been  retained 
in  this  office. 

S.  W.  Roessler, 
Major,  Corps  of  Engineerrs. 

[Fourth  indorsement.] 

NoRTHj^AST  Division  Engineer  Office, 

New  York,  February  8,  1901. 

Respectfully  forwarded  to  the  Chief  of  Engin^eers,  concurring  in  the 
views  and  recommendations  of  the  district  officer. 

The  harbor  lines  as  recommended  seem  to  subserve  satisfactorily  the 
commercial  interests  of  the  port.  The  two  piers  on  the  east  side, 
owned  by  the  American  Ice  Company,  project  unreasonabl}'-  into  the 
channel,  but  I  concur  with  the  district  officer  that  it  is  inexpedient  to 
direct  their  removal  at  the  present  time.  At  the  time  their  renewal 
becomes  necessary,  the  channel  depth  may  be  so  increased  that  the 
length  of  the  piers  may  be  shortened  without  injury  to  the  owners. 
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It  is  recommended  that  the  district  officer  be  requested  to  complete 
the  papers  by  a  full  description  of  the  lines  after  the  Secretary  of  War 
has  given  his  sanction  to  them. 

G.  L.  Gillespie, 

Colonel^  Corps  of  Engineers^ 

Division  Engineer. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
E^ehruary  12,  1901. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  estiibli.shment  of  harbor  lines  in  Bangor  Harbor,  Maine,  being 
deemed  essential  to  the  preservation  and  protection  of  that  harbor, 
the  subject  has  been  given  careful  consideration  by  Maj.  S.  W.  Roess- 
ler,  Corps  of  Engineers,  who  conferred  with  the  municipal  authori- 
ties and  other  interests  involved.    Attention  is  respectfully  invited  to 
his  report  of  the  5th  instant,  herewith,  and  to  the  views  of  the  division 
engineer  in  fourth  indorsement  hereon. 

The  lines  selected  for  adoption  are  shown  on  the  accompanying 
tracing.^    These  lines  appear  to  be  substantially  satisfactory  to  the 
commercial  interests  of  the  harbor,  and  I  recommend  their  approval. 
The  tracing  has  been  prepared  for  the  signature  of  the  Secretary. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers 

U.  8.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Secretary  of  War  u ruler  date  of  February 
18,  1901,  the  approval  being  indicated  on  the  map. 


letter  of  maj.  s.  w.  roessler,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland.,  He.,  February  5,  1901. 

General:  In  letter  of  June  15,  1900,  Mr.  George  F.  Evans,  vice- 
president  and  general  manager  of  the  Maine  Central  Railroad,  asked 
that  certain  changes  be  made  in  front  of  their  railway  property  in  the 
city  of  13angor,  Bangor  Harbor,  Maine,  and  in  support  of  his  request 
filed  letters  of  approval  from  the  board  of  trade  of  Bangor  and  from 
the  municipal  officers  of  the  city  of  Brewer  opposite.  This  letter  was 
forwarded  with  my  letter  of  June  16,  1900.  By  Department  indorse- 
ment of  June  25,  1900,  all  of  the  papers  were  returned  with  instruc- 
tions to  submit  for  the  approval  of  the  Secretary  of  War  a  system 
of  harbor  lines  for  this  harbor  in  conformity  with  section  11  of  the 
river  and  harbor  act  of  March  3,  1899. 

A  public  hearing  was  held  at  3.80  p.  m.  at  the  city  hall  of  Brewer 
on  October  3,  1900,  the  long  delay  having  been  occasioned  by  the  diffi- 
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ciihy  ill  n»»rt'(MM^"  upon  a  date  (convenient  for  all  particH.  Preweiit  at 
this  licarini^  were: 

W.  11.  Kollins,  of  K.  II.  <fe  II.  Kollinn,  owihmh  of  ico  houscH  and  shore  property. 
Vctvv  I'ooUt,  of  Paliuor     Toolcr,  coal  iiicrciiMiits. 

H.  V.  Sargent,  of  D.  S.  Sai}j;(Mit  Sons,  South  Bnnvor,  himbor  mannfacturers. 
Knink  Diii^k'v,  rei)rosciitiii<i  the  American  Ice  ('omi)aiiy. 
II.  S.  Hoyt,  aldorman  of  Btciwcr. 

Cha.s.  C.  iloyt,  alderman,  and  represcnthig  Kastern  Maniifaclnriii^  Company. 
Ernest  Prescott,  of  F.  W.  Ayers  Company,  Imnbcr  mamifacliircrH. 

A  map  of  the  harbor,  which  had  been  compiUul  in  this  oflicce  from 
the  best  available  data,  was  laid  Ix^fore  the  meeting  and  those  present 
were  invited  to  su<i<^est  a  harbor  line  in)on  the  l>rewer  side  of  the  river. 
No  one  seemed  wiliing  to  make  a  d(^linite  recommendation,  each  one 
feari!!^'  that  what  he  mi<i;ht  suo-^est  mioht  not  be  wholly  satisfactory 
to  his  neiohbors.  To  brino-  on  a  discussion  a  trial  line  was  drawn  by 
myself  in  approximately  the  position  J  thought  it  should  be  so  as  to 
give  the  requisite  wharf  room  along  the  shore  and  at  the  same  time 
preserve  a  wide  enough  waterway  to  avoid  the  dangers  of  ice  gorges 
and  to  carry  otf  freshets  without  greatly  accelerating  the  already  high 
currents  of  about  6  miles  an  hour  at  this  locality.  The  line  as  sug- 
gested cut  off  the  ends  of  several  wharves  and  brought  out  a  lively 
discussion.  In  the  course  of  the  meeting  it  was  suggested  by  two  of 
the  larger  ;vharf  owners  on  the  Brewer  side  of  the  river  that  the  map 
as  drawn  included  only  so  much  of  the  river  as  lay  in  front  of  the 
municipal  district  of  Bangor  and  did  not  include  all  of  the  frontage 
along  the  municipality  of  the  cit}^  of  Brewer,  and  asked  if  possible 
that  the  harbor  line  be  extended  down  at  least  as  far  as  the  pulp  mill 
wharf.  This  desire  being  general,  the  meeting  w^as  adjourned  to  a 
future  date  and  until  a  map  of  the  lower  portion  of  the  harbor  could 
be  prepared. 

The  map  having  been  extended,  a  second  public  meeting  at  the  same 
place  was  held  on  November  21,  1900,  at  which  were  present 

R.  W.  Stewart,  of  F.  W.  Ayers  Company. 

C.  B.  Clark,  of  the  Eastern  Manufacturing  Company. 

W.  J.  Sargent,  alderman. 

Frank  Dingley,  representing  the  American  Ice  Company. 
Frank  L.  Marston,  city  engineer  of  Bangor. 

The  board  of  selectmen  of  the  town  of  Hampden,  abutting  the  munic- 
ipality of  Bangor  on  the  western  side  of  the  river,  were  notified  of 
the  proposed  extension  of  the  harbor  line  along  a  portion  of  the  front- 
age of  their  town  and  invited  to  be  present  at  this  meeting. 

At  this  meeting  a  trial  harbor  line  for  the  Brewer  side  of  the  river, 
identical  in  location,  excepting  at  one  point,  with  that  indicated  on  the 
accompanying  tracing,^  was  submitted  to  those  present  for  discussion 
and  remark.  The  line  proposed  seemed  to  meet  with  general  approval 
from  all  parties  present  except  Mr.  Frank  Dingley,  representing  the 
American  Ice  Compan}^  who  own  the  two  wharves  abreast  of  Smith's 
brickyard  which  were  cut  off  by  the  proposed  line,  and  the  represent- 
ative of  Ayers's  coal  wharf,  the  end  of  which  was  cut  off  by  the  line  as 
first  proposed.  Both  parties,  and  especially  Mr.  Dingley,  argued  at 
length  in  favor  of  placing  the  line  outside  of  their  piers,  but  had  no 
reason  to  urge  in  favor  of  their  proposition  except  that  their  piers  as 
now  built  should  be  regarded  as  invested  interests  that  should  not  be 


*  Not  printed. 
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interfered  with  without  adequate  cause.  Each  thought  that  his  piers 
did  not  extend  far  enough  into  the  river  to  prejudice  navigation. 

It  was  fully  explained  that  the  best  harbor  line  for  a  narrow  river 
like  the  Penobscot  at  Bangor,  where  both  banks  are  occupied  by 
wharves,  is  the  one  that  will  effect  the  most  equitable  compromise 
between  seemingly  opposite  requirements.  On  the  one  hand  are  the 
ice  houses,  lumber  factories,  and  other  shore  enterprises,  which  require 
as  much  room  as  possible  outside  of  the  bank  line  for  the  erection  of 
their  wharves,  while  on  the  other  hand  the  needs  of  navigation  and  the 
importance  of  maintaining  a  wide  channel,  so  as  to  prevent  ice  gorges 
and  to  pass  off  the  freshets  without  unduly  accelerating  the  currents, 
suggest  that  the  harbor  line  on  the  two  sides  of  the  river  should  be 
kept  as  nearly  parallel  and  as  far  apart  as  practicable  and  without  too 
great  or  too  sudden  contraction  at  any  one  point;  that  in  my  opinion 
the  position  of  the  piers  of  the  American  Ice  Company  is  such  as  to 
unduly  contract  the  waterway  in  that  vicinity,  and  that  as  the  opposite 
bank  line  is  practically  a  solid  bulkhead  for  a  length  of  nearly  1,000 
feet,  the  only  remedy  is  to  cut  off  a  small  portion  of  the  ends  of  these 
piers. 

Subsequent  to  the  meeting  correspondence  was  had  with  both  the 
representative  of  the  American  Ice  Company  and  the  owners  of  A,yers's 
coal  wharf,  and  upon  further  consideration  I  have  modified  the  line  at 
the  latter  point  so  as  to  fall  outside  of  the  pierhead.  The  position  of 
the  line,  however,  at  the  American  Ice  Company's  wharf  has  been 
maintained.  A  protest  from  the  American  Ice  Company  regarding 
the  line  in  that  vicinity  is  contained  in  their  letter  ^  of  December  1, 1900, 
a  copy  of  which  is  herewith  inclosed.  These  people  have  been  notified 
that  if  the  harbor  line  as  recommended  to  the  Secretary  of  AVar  is 
approved  I  should  recommend  that  they  be  granted  a  special  permit 
authorizing  them  to  maintain  their  wharves  in  their  present  position 
until  they  require  reconstruction  or  until  their  removal  should  be 
imperatively  demanded  in  the  interest  of  navigation,  the  object  of  such 
recommendation  being  to  permit  the  owners  to  obtain  the  value  of 
their  wharves  as  now  built  before  being  required  to  rebuild  them 
within  the  harbor  line. 

The  only  other  point  where  the  proposed  harbor  line  falls  in  rear  of 
a  pierhead  is  near  the  upper  end  of  the  harbor  at  Lincoln  &  Wood- 
man's wharf,  and  no  objection  to  the  proposed  line  at  that  point  has 
been  made. 

As  a  matter  of  courtesy  and  with  a  view  of  avoiding  any  possible 
protest  in  the  future,  I  have  furnished  a  blue  print  of  the  proposed 
line  to  the  mayor  of  Bangor,  the  mayor  of  Brewer,  and  to  the  board 
of  selectmen  of  the  town  of  Hampden.  Letters  approving  the  pro- 
posed location  by  the  board  of  selectmen  of  Hampden  and  by  the  city 
councils  of  the  cities  of  Bangor  and  Brewer  are  herewith. 

The  proposed  harbor  line  is  represented  by  a  heavy  black  line  on 
the  accompanying  tracing. 

Very  respectfully,  your  obedient  servant, 

S.  W.  ROESSLER, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  TJ.  S,  A. 
(Through  the  Division  Engineer.) 


*  Not  printed. 
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DIOSnUl'I'lON  OF   IIAintoK    I-INK,  HAN(I(»I{   IIAi;it()l{,  maim;,  AI'I'ltOVKI)  UY  TIIK  KKTAKV 
OK  WAIt  KI'MUl'AKV  I H,  . 

]^t>f;innin^  at  tho  loll  bridge  n\  Hit'  ui>jM'r  cud  ol"  liu;  luii  hor,  llic  liiirhor  lino  on 
tlio  Uan^or  side  of  (he  l  iNci-  coincidi'H  with  the  end  ol"  llu^  shorts  picir  for  a  (listaiicti 
of  !M  feel,  thcnci!  it  coiitiiiMcs  a  distance  of  T)?*)  feet  to  the  eastern  corner  (»f  |»ier  near 
Station  \'l ;  thence  I  III  feet  to  the  sonthern  cornerof  same  |)i((i-;  thence  followinij  (Ik; 
saini' straight  eonrse  a  furl  her  distance  of  ."{SO  feet  it  falls  12  f«'el  east  of  corner  jiier 
at  Station  \',  and  18  feet  west  of  pier  near  Station  X,  ternuna(in}^  at  u  point  in  pro- 
lonualion  of  the  iMid  of  the  most  sondierly  i)ier  on  (lit;  easl  side  of  K(!nduHkeag  River 
at  its  nioufh. 

Hej;innint;apiin  at  coriuM- of  pier  near  Station  IVon  theopiKwitesideof  Kenduskcag 
River,  it  eontinnes  7l)S  feet  in  a  straif^lit  conrse,  fallin<^'  ap|>i-oxiniately  3  feet  outnide 
the  pier liniM)n  which  Stations  ill  and  Til  arelocate*!;  thenc(i  itcontinnes,  following; 
(he  broken  line,  in(ersec(in<i:  (he  wharf  line  Station  II;  thence  following  the  wharf 
line  to  southwest  corner  of  Maine  Central  Kaihoad  wharf;  (hence  followinp^  the 
heavy  broken  line  to  nordieast  cornt^r  of  "New"  wharf  and  alon}:^  face  of  Baid 
whaif  to  southeast  corner  of  "ni)per"  wharf  at  L;  thence  to  easterly  corner  of 
"  Lower"  wharf  at  M  and  alon^-  face  of  said  wharf  191  feet  to  its  souduudy  corner; 
thence  followinj;  the  broken  line  to  easfern  corner  of  Crosby's  shipyard  wharf; 
(hence  alonj?  the  same  broken  line  to  eastern  corner  of  Hod^^son,  Hall  &  Foster's 
lumber  wharf  and  alon*;  end  of  wharf  to  southern  corner;  thence  in  a  straiglit  line 
to  and  alonj;  front  face  of  a  crib  jner;  thence  in  a  straight  line  to  and  alon<2;  front  face 
of  a  second  crib  ]iier;  thence  in  a  straij^ht  line  to  eas(ern  corner  of  pier  of  American 
Ice  Comi>any  and  alonu  channel  face  of  pier  to  soudiern  corner;  thence  in  a  straight 
line  to  easterly  corner  of  "loading  pier,"  where  it  terminates. 

On  the  Brewer  side  of  the  river,  beginning  at  the  upper  end  of  the  harl)or,  the 
harbor  line  begins  at  the  toll  bridge  at  a  point  50  feet  northwest  of  the  front  face  of 
the  shore  pier  of  the  bridge;  from  this  point  it  continues  in  a  straight  course  for  a 
distance  of  1)90  feet,  cntting  off  40  feet  of  Lincoln  &  Woodman's  wharf,  the  course 
terminating  8  feet  north  of  north  corner  of  wharf  of  Smith,  Morse  &  Co.;  from  latter 
jx^int  it  continues  parallel  with  front  of  this  wharf  to  a  point  8  feet  north  of  the 
most  westerly  corner  of  same  wharf;  thence  along  the  broken  line  falling  on  the 
channel  side  of  intermediate  w^harves  and  through  the  westerly  corners  of  the  first 
group  of  cribs  at  Nealley  &  Sons'  steam  sawmill;  thence  to  westerly  corner  of  most 
advanced  of  second  group  of  cribs;  thence  along  the  broken  line,  it  cuts  off  30  feet 
ancj  55  feet,  respectively,  of  two  piers  now  owned  by  the  American  Ice  Company 
and  located  just  below  piers  of  marine  railw'ay ;  continuing,  it  follows  the  line  of  five 
crib  piers  as  shown  and  passes  through  the  front  face  of  Ayers  &  Co. 's  wharf;  thence 
along  broken  line,  it  passes  5  feet  in  front  of  ice-house  loading  pier,  28  feet  in  front 
of  Palmer's  Sons  mill  and  lumber  wharf,  30  feet  in  front  of  pulp-mill  wharf,  and  to 
northerly  corner  of  "  Old  Pier;"  from  latter  point  it  continues  along  channel  face  of 
pier;  thence  to  northerly  corner  of  South  Brew^er  pier,  where  the  line  terminates. 

S.  W.  ROESSLER, 

Major,  Corps  of  Engineers. 

Portland,  Me.,  March  6,  1901. 


A  i6. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PORTLAND  HARBOR,  MAINE, 
INCLUDING  FORE  RIVER  AND  BACK  COVE. 

United  States  Engineer  Office, 

Portlcmd,  Me.,  NommlerSO,  1900. 
General:  I  have  the  honor  to  submit  the  following  report  of  a 
public  hearing  held  in  this  office  November  15  and  16,  1900,  for  the 
purpose  of  determining  the  best  line  to  recommend  for  approval  by 
the  Secretary  of  War  as  the  harbor  line  for  the  harbor  of  Portland, 
Me.  The  hearing  was  held  under  authority  conveyed  by  indorsement 
of  October  8,  1900,  and  after  due  notice,  conveyed  to  the  general 
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public  by  the  following  item  which  was  published  in  four  of  the  prin- 
cipal local  newspapers: 

United  States  Engineer  Office, 

Portland,  Me.,  October  16,  1900. 
A  public  hearing  will  be  held  at  the  United  States  engineer  oflace,  room  24, 
Brown  Block,  537  Congress  street,  Portland,  Me.,  on  Thursday,  November  15,  1900, 
at  10  a.  m.,  with  a  view  to  establishing  harbor  lines  for  the  main  harbor  at  Portland, 
Me.,  for  Fore  River  on  both  sides,  and  for  Back  Cove. 

S.  W.  Roesslek, 
Major f  Corps  of  Engineers. 

SUMMARY  OF  PROCEEDINGS. 

The  meeting  was  called  at  10.10  a.  m.  November  15. 
Present: 

Mr.  W.  G.  Davis,  representing  Commercial  wharf. 
Mr.  W.  R.  Wood,  representing  Central  wharf. 
Mr.  Fred.  I).  Conant,  representing  Union  wharf. 
Mr.  Elias  Thomas,  representing  Portland  pier. 

Mr.  C.  S.  Cook,  Mr.  C.  Hutchinson,  of  Symonds,  Snow  &  Cook,  representing 
Boston  and  Maine  Railroad  wharf  and  Brown's  wharf. 

Gen.  John  M.  Brown,  member  Brown  estate,  owner  of  Brown's  wharf. 

Mr.  E.  B.  Winslow,  President  Potland  Stoneware  Company. 

Mr.  George  P.  Wescott,  representing  Boston  and  Maine  Railroad  interests  on 
Back  Cove. 

Hon.  H.  B.  Cleaves,  representing  Boston  and  Maine  interests  on  Back  Cove. 
Hon.  Frank  Robinson,  mayor  of  Portland. 
Mr.  Charles  A.  Stout,  city  solicitor. 
Mr.  George  Fernald,  city  engineer. 

Mr.  C.  F.  Farley,  chairman  board  of  harbor  commissioners. 

During  the  meeting  several  others  came  in,  including  Mr.  C.  F. 
Libby,  representing  Hobson's  wharf,  Mr.  G.  F.  Murch,  owner  of  some 
flats  in  Back  Cove. 

It  was  announced  that  the  meeting  was  called  pursuant  to  instruc- 
tions from  the  Chief  of  Engineers  and  under  the  provisions  of  section 
11  of  the  river  and  harbor  act  of  March  3,  1899. 

A  joint  letter  from  the  proprietors  of  Union  wharf.  Central  wharf, 
Long  wharf,  and  Portland  pier,  dated  eTune  30, 1900,  was  read,  request- 
ing that  the  dredging  now  in  progress  be  carried  nearer  to  their 
wharves  than  is  contemplated  in  the  approved  project,  or,  if  that  can 
not  be  done,  that  the  harbor  line  be  advanced  so  as  to  permit  owners 
to  build  their  piers  out  to  deep  water.  Following  this  was  read  a  let- 
ter of  October  3, 1900,  from  Major  Roessler  to  the  Chief  of  Engineers, 
requesting  authority  to  hold  a  public  hearing. 

Mr.  Farley,  harbor  commissioner,  was  asked  by  Major  Roessler  to 
state  what  line  his  board  would  recommend  for  the  main  harbor  front 
below  Portland  Bridge.  He  stated  that  the  board  advised  a  close 
adherance  to  the  harbor  commissioners'  line  established  by  act  of  the 
Maine  legislature  in  1856,  and  gave  the  following  as  two  principal 
reasons  for  the  board's  recommendation:  The  first  reason  was  that  in 
the  opinion  of  the  board  the  width  of  the  harbor  is  none  too  great  to 
provide  easy  movement  of  vessels  to  and  from  the  wharves  and  at  the 
same  time  to  afford  the  needed  anchorage  room  for  merchant  vessels 
and  for  the  large  fleet  of  yachts  which  frequent  the  harbor  during  a 
period  of  about  four  months  of  each  summer  season.  The  second 
reason  was  that  the  wharves  at  two  points  of  the  harbor  front  project 
from  the  shore  on  lines  converging  toward  each  other  so  that  the}^ 
could  not  be  extended  much,  if  any,  beyond  the  present  harbor  com- 
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ini8sioners'  lino  without  (Mi('r()iicirm«>"  upon  (Micli  other's  privilo<^o.s  or 
narrowino-  the  slips  to  an  inipracticahh'  widtli.  1 1(M'.x])lain(',(l  that  tho, 
lin(>  as  r(H'oinni(Mi(l(Ml  by  the  f)()ar(l  cuts  oil  about  l'(M't  of  Brown's 
whai  F,  '200  feet  of  the  Boston  and  Maine  Railroad  wliarf,  and  OO  feet 
of  llobson's  whai'f,  but  otherwise  conformed  <^en(U-ally  with  the  pres- 
ent line  of  pierheads. 

Mr.  C/Ook,  of  Messrs.  Synionds,  Snow  &  Cook,  attorn(*.ys,  su^'"<^ested 
that  the  harbor  line  in  the  vicinity  of  Brown's  wharf  and  th(^  l>oston 
and  Maine  Railroad  wharf  \h\  niodilied  so  as  to  include  these  wharves 
also  within  its  limits,  but  claimed  the  right  to  maintain  the  wharves  in 
their  present  position  and  condition  should  the  line  as  reconunended 
by  the  harbor  commissioners  be  adopted  by  the  Secretary  of  War  as 
the  permanent  harbor  line  for  the  harbor. 

Mr.  W.  R.  Wood,  representing  Central  wharf,  was  willing  to  accept 
either  the  present  harbor  commissioners'  line,  as  recommended  by  the 
harbor  commissioners,  or  a  more  advanced  one  coinciding  with  the 
present  limit  of  dredging,  as  might  be  deemed  best  in  the  interest  of 
navigation,  but  thought  that  the  dredging  should  be  carried  closer  in 
to  the  pier  heads  than  was  now  contemplated,  but  at  a  reduced  depth, 
so  as  to  avoid  the  possibility  of  undermining  the  ends  of  the  wharves. 

Mr.  Farley  stated  that  Mr.  Franklin  C.  Payson,  owner  of  the  wharf 
next  below  Merchants  wharf,  was  opposed  to  any  change  in  the  pres- 
ent harbor  commissioners'  line. 

The  large  interests  of  the  Grand  Trunk  wharves  were  not  repre- 
sented, but  it  was  suggested  that  this  was  possibly  an  oversight  on  the 
part  of  their  local  agent,  and  it  was  asked,  in  the  company's  behalf, 
that  an  opportunity  be  granted  the  company  to  present  its  views 
regarding  the  harbor  line  in  the  vicinity  of  its  wharves  at  an  adjourned 
hearing.    This  was  granted. 

A  general  discussion  followed,  after  which  it  was  stated  by  Major 
Roessler  that  the  concensus  of  opinion  seemed  to  be  in  favor  of  the 
present  harbor  commissioners'  line,  and  that  the  line  as  proposed 
seemed  to  him  in  the  main  judicious,  but  thought  that  a  few  minor 
modifications  could  advantageously  be  made  so  as  to  bring  all  existing 
wharves,  excepting  Brown's  wharf,  the  Boston  and  Maine  Railroad 
wharf,  and  Hobson's  wharf,  in  rear  of  the  harbor  line  to  be  estab- 
lished.   This  suggestion  met  with  general  approval. 

Being  asked  for  a  recommendation  of  a  line  for  Fore  River,  Mr. 
Farley  stated  that  his  board  recommended  the  same  line  that  was  estab- 
lished by  the  legislature  of  the  State  of  Maine  in  1874.  The  recom- 
mendation met  with  general  approval  and  was  not  discussed. 

The  harbor  line  for  Back  Cove  was  then  taken  up.  No  harbor  line 
either  by  the  State  or  General  Government  had  been  established  for 
this  portion  of  the  harbor.  Mr.  Wescott,  speaking  in  behalf  of  the 
Boston  and  Maine  Railroad,  which  has  recently  leased  the  Marginal 
Wa}^  and  obtained  title  to  a  large  portion  of  the  adjoining  flats,  recom- 
mended that  the  line  between  the  Marginal  Way  and  the  lower  half  of 
the  dredged  channel  be  established  at  a  uniform  distance  of  100  feet 
from  the  edge  of  the  dredged  channel,  so  as  to  leave  sufficient  room  for 
the  erection  of  a  bulkhead  and  wharf  between  the  Marginal  Way  and 
the  harbor  line  for  the  accommodation  of  shipping.  For  a  harbor  line 
along  the  upper  half  of  the  dredged  channel  he  recommended  a  line 
100  feet  from  the  edge  of  the  channel  and  300  feet  from  the  edge  of 
the  Marginal  Way.    In  answer  to  a  question  Mr.  Wescott  stated  that 
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the  railroad  compaii}^  had  no  plans  in  prospect  for  building  wharves 
out  to  the  line  suggested  by  him,  either  along  the  lower  half  or  the 
upper  half  of  the  dredged  channel,  and  that  he  only  had  in  view  the 
possibilities  of  the  future.  Major  Roessler  stated  that  if  no  docks 
were  to  be  erected  now  or  in  the  near  future  he  thought  the  harbor 
line  might  be  carried  a  uniform  distance  of  100  feet  from  the  Marginal 
Way,  so  as  to  maintain  as  far  as  practicable  the  present  tidal  prism  of 
the  cove  and  to  leave  the  question  of  a  farther  advance  of  the  line 
toward  the  dredged  channel  to  be  determined  when  actual  or  pros- 
pective necessity  existed  therefor. 

The  interests  at  the  head  of  the  cove  are  an  electric-power  station 
of  the  Portland  Street  Railroad  Company,  a  coal  yard,  and  the  Port- 
land Stoneware  Company.  The  wharves  of  the  two  former  are  located 
upon  a  small  channel  which  has  been  excavated  at  their  owner's  ex- 
pense to  connect  them  with  the  head  of  the  channel  excavated  by  the 
Government.  This  channel,  besides  furnishing  access  to  these  wharves, 
also  provides  an  outlet  for  an  important  city  sewer,  and  it  was  asked 
by  Mayor  Robinson,  for  the  city,  and  Mr.  Libby,  for  the  railroad 
company,  that  the  harbor  line  in  that  vicinity  be  established  so  as  not 
to  interfere  with  access  to  the  head  of  this  channel  or  to  obstruct  the 
sewer. 

Mr.  E.  B.  Winslow,  president  of  the  Portland  Stoneware  Company, 
and  the  largest  shipper  in  the  cove,  desired  for  the  northerly  half  of 
his  wharf  100  feet  more  room  than  he  now  has  for  the  additional  wharf 
facilities  which  his  growing  business  will  require  in  the  not  distant 
future. 

Mr.  Farley  stated  that  he  was  not  prepared  at  this  meeting  to  sug- 
gest a  line  for  the  main  harbor  on  the  Cape  Elizabeth  side  below  Port- 
land Bridge,  and  requested  an  opportunity  of  doing  so  at  an  adjourned 
meeting  after  he  could  have  an  opportunity  of  consulting  with  persons 
who  are  very  much  interested  in  the  subject,  but  who  were  not  present 
at  the  meeting.  This  was  granted  and  an  adjourned  meeting  fixed  for 
10  o'clock  a.  m.  November  16. 

At  the  meeting  on  November  16  were  present: 

Hon.  H.  B.  Cleaves,  attorney. 

N.  R  Dyer. 

Mr.  Edwin  C.  Norton. 

Mr.  William  Spear. 

Hon.  John  W.  Deerin^,  ex-mayor  of  Portland. 
Mr.  E.  C.  Jordan,  civil  engineer. 

Mr.  C.  F.  Farley,  chairman  board  of  harbor  commissioners. 

Mr.  Dyer  stated  that  the  present  harbor  commissioners'  line  passed 
very  close  to  the  end  of  the  marine  railway,  and  that  his  company 
desired  the  line  to  be  advanced  about  100  feet  toward  the  channel,  so 
as  to  permit  an  extension  of  the  railway  by  this  amount  so  as  to 
accommodate  vessels  of  greater  draft  than  can  now  be  taken  in.  ^  It 
was  also  asked  that  the  line  be  so  established  as  to  permit  an  extension 
of  100  feet  in  the  ferry  slip.  It  was  further  represented  that  a  float- 
ing dock  was  in  contemplation,  and  when  constructed  would  be  moored 
just  west  of  the  marine  railway,  and  that  100  feet  outside  of  the  present 
harbor  commissioners'  line  would  be  required  for  its  accommodation. 
The  request  of  the  wharf  owners  met  with  the  entire  approval  of  Mr. 
Farley,  of  the  harbor  commissioners. 

For  a  line  between  the  end  of  the  Ferry  slip  and  the  end  of  the 
breakwater  the  majority  favored  a  straight  course  between  a  point  100 
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I'lH^t.  oiitsidi'  llic  (mhI  of  (lie  pier  and  Kuo-  Liolit,  so  as  (o  (iiiciojicli  as 
liUli*  as  possible  upon  aN  Jiilahlc  aiii'hora<^(^  room.  A  minority,  iiicliid- 
iut^-  Mr.  Karlov,  tlioii<;lit  this  line,  could  he  drawn  so  as  to  he.  c/ithcr 
])aralIol  to  and  100  iwi  Trom  tho  prcstMit  harbor  (ronunissioiKn-s'  line, 
or  so  that  its  prol()n<^ation  woidd  pass  throu<>h  the  l)la('k  l)U()y  off  Huo- 
Li»^*ht.  Major  Uoesslor  thought  that  the  more  retired  line  should  be 
a(io])t(Hl  since  there  appeared  to  be  no  demand  for  do(5k  faciliti(is  in 
that  vicinity. 

As  to  the  harbor  line  west  of  the  inariru^  railway,  it  was  the  unani- 
mous opinion  that  tlu^  line  should  be  retired  and  established  as  indi- 
cated on  the  chart,'  so  as  to  preserve  from  encroachnnMit  by  wharves 
or  other  permanent  structures  an  area  that  is  now  laroely  used  and 
needed  as  an  anchorage  oround  for  small  yachts  and  tishin^  boats. 

Mr.  Jordan  spoke  in  oeneral  terms  of  the  needs  of  the  Grand  Trunk 
Railway  for  additional  room  in  which  to  extend  their  wharves  so  as  to 
accommodate  the  o  radually  increasing*  length  of  steamships  now  arriv- 
ing at  this  port.  He  did  not,  however,  appear  as  a  representative  of 
the  company  but  as  a  member  of  the  Board  of  Trade  and  as  one  more 
or  less  intimately  acquainted  with  the  need  for  larger  wharf  facilities 
in  that  portion  of  the  harbor.  Mr.  Farley  entirely  concurred  in  the 
statements  of  Mr.  Jordan,  and  was  of  the  opinion  that  an  advance  of 
the  line  in  that  vicinity  100  feet  outside  of  the  present  harbor  com- 
missioners' line  would  be  advisable. 

Mr.  Farley  expressed  the  hope  that  the  line  of  pier -heads,  as  given 
in  a  scheme  for  steamship  wharves  at  the  foot  of  Munjoy  Hill,  \)Ye- 
pared  in  1809  by  a  board  of  commissioners  appointed  b}^  the  mayor  of 
Portland,  and  of  which  two  engineer  officers  and  two  Coast  Survey 
officers  were  members,  would  be  incorporated  in  the  general  scheme 
of  habor  lines  for  the  harbor  of  Portland.  He  did  not  believe  that 
this  scheme  would  be  carried  out  in  the  near  future,  but,  if  ever,  he 
expressed  his  opinion  that  it  would  be  advisable  to  maintain  the  harbor 
line  in  the  position  indicated  by  the  advisory  board. 

The  hearing  was  then  closed.  Subsequent  thereto  an  interview  was 
had  with  Mr.  Hight,  attorney  for  the  Grand  Trunk  Railway,  who 
stated  that  the  question  of  asking  for  more  wharf  room  in  front  of  the 
Grand  Trunk  wharves  had  been  referred  to  the  general  manager  of 
the  road,  and  that  this  officer  had  stated  that  his  company  did  not  care 
to  ask  for  an  extension  of  the  harbor  line  in  front  of  their  wharves  at 
this  time. 

Description  of  proposed  harhor  line  mid  remarlcs. — ^The  harbor  line 
proposed  by  the  writer  as  a  result  of  this  hearing  is  shown  on  the 
chart^  herewith.  Along  the  main  harbor  front  it  coincides  closely 
with  the  harbor  commissioners'  line  established  by  the  legislature  of 
the  State  of  Maine  in  1856.  Where  deviations  are  indicated  they  have 
been  made  for  the  purpose  of  rectifying  the  line  where  unnecessary 
changes  of  direction  and  angles  occur,  and  for  the  further  purpose  of 
embracing  within  it  several  wharves  which  project  a  few  feet  beyond 
the  present  harbor  commissioners'  line.  The  only  marked  deviation 
from  the  harbor  commissioners'  line  is  that  shown  on  the  Cape 
Elizabeth  side  of  the  main  harbor,  where,  for  the  reason  stated  in 
the  record  of  proceedings,  it  was  deemed  advisable  to  preserve  from 
encroachment  an  area  now  largely  used  as  an  anchorage  ground  by  small 
yachts  and  fishing  boats. 


^  Not  printed. 
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In  detail  the  line  proposed  is  as  follows: 

Beginning  at  the  southeast  corner  of  Gralt  wharf  at  letter  A,  it  continues  in  a 
straight  course  to  the  southeast  corner  of  Frankhn  wharf  at  B,  thence  to  the  south- 
west corner  of  Frankhn  wharf  at  C.  thence  to  the  southeast  corner  of  custom-house 
wharf  at  D,  thence  outside  of  intermediate  wharv  es  to  the  southeast  corner  of  Central 
Wharf  at  E,  thence  through  the  corner  of  Union  wharf  at  F  to  the  end  of  High  street 
wharf  at  G;  thence  it  continues,  following  the  present  ends  of  piers  and  bulkheads  to 
the  southwest  comer  of  Railroad  wharf  at  H,  thence  to  the  southwest  corner  of  the 
gas  company's  wharf  at  I.  From  I  to  J  and  from  K  to  L,  on  Fore  River,  the  line 
coincides  exactly  with  the  harbor  commissioners'  line  as  estabhshed  by  act  of  the 
legislature  of  the  State  of  Maine  in  1874.  From  L  the  line  continues  along  the  harbor 
commissionei-s'  line  to  point  M,  thence  continues  in  a  broken  line  through  X  to  O. 
From  O  to  P  the  line  lies  100  feet  outside  of  the  present  harbor  commissionei"s'  hne, 
so  as  to  permit  an  extension  of  the  marine  railway  and  ferry  shp  and  also  to  pro\'ide 
room  for  a  floating  wharf  in  contemplation.  From  P  the  line  continues  in  a  straight 
course,  terminating  at  the  end  of  the  breakwater  at  Q. 

Beginning  again  at  the  southeast  corner  of  Gait  wharf  at  A  the  proposed  harbor 
line  continues  through  the  ends  of  Atlantic  and  Grand  Trunk  wharves  to  R.  From 
R  to  S  the  line  coincides  with  the  line  of  pier  heads  laid  down  in  the  plan  of  docks 
prepared  by  the  advisory  board  of  1869.  From  S,  along  the  entrance  to  Back  Cove, 
the  line  folLjws  closely  the  line  recommended  by  the  same  advisory  board,  termina- 
ting at  Turkeys  Bridge  at  the  end  of  the  sohd  fill  in  the  abutment  at  T,  From  T 
the"  line  continues  t-o  a  point  100  feet  from  the  dredged  channel  at  U;  thence  at  a 
distance  of  100  feet  from  the  Marginal  way  and  100  feet  from  the  edge  of  the  dredged 
channel  to  the  point  V,  where  it  crosses  an  old  abandoned  wharf.  From  V  to  W  it 
continues  at  a  distance  of  100  feet  from  the  bulkhead  of  the  Marginal  way.  From 
W  to  X  it  coincides  with  the  direction  of  the  end  of  the  dredged  channel.  From 
X  it  continues  through  Y  to  point  Z.  at  a  distance  of  100  feet  outside  of  the  present 
wharf  of  the  Portland  Stoneware  Company.  In  Back  Cove,  above  point  Z,  there  are 
no  whan  es  at  the  present  time,  nor  any  likely  to  be  constructed  in  the  near  future; 
and  on  Fore  River,  above  the  upper  bridge  of  the  Boston  and  Maine  Railroad,  there 
are  but  few  wharves,  and  these  accessible  only  by  boats  of  very  small  draft.  For 
these  reasons  it  is  not  deemed  feasible  to  suggest  harbor  lines  for  these  localities  at 
the  present  time. 

The  line  as  indicated  above  has  the  approval  of  the  harbor  commis- 
sioners and  of  all  others  interested  in  the  subject  as  far  as  known  to 
the  writer,  excepting  the  owners  of  the  Boston  and  Maine  Railroad 
wharf.  Brown's  wharf,  and  Hobson's  wharf  along  the  main  harbor 
front.  To  ascertain  their  views  in  writing,  blue  prints  showing  the 
proposed  line  have  been  furnished  Mr.  C.  F.  Libby.  attorney  for  the 
owners  of  Hobson's  wharf,  and  Messrs.  Symonds.  Snow,  and  Cook, 
attorneys  for  the  other  two  wharves,  with  an  invitation  to  lile  any 
statement  they  might  desire  to  make  for  the  information  of  the  Secre- 
tary of  War.  Availing  themselves  of  the  opportunity  thus  offered, 
they  have  stated  their  position,  in  inclosures^  herewith  marked  "l," 
"2.*'  and  ''S.'*  respectively,  to  which  attention  is  respectfully  invited. 

The  difficulty  of  rectifying  the  harbor  line  in  the  vicinit}'  of  the  three 
wharves  in  question  is  one  of  long  standing  and  beyond  the  disposition 
or  ability  of  the  city  authorities  to  correct.  All  three  were  in  exist- 
ence substantially  in  their  present  form  and  dimensions  when  harbor 
lines  were  established  by  the  State  in  1856.  Union  wharf,  which  is 
the  next  large  wharf  to  the  east  of  Brown's  wharf,  also  extended  beyond 
the  harbor  commissioner's  line  at  the  time  of  its  adoption  by  the  State, 
but  was  cut  off  in  conformity  with  the  requirements  of  this  act,  the 
expense  of  the  work  being  borne  partly  by  the  owners  and  partly  by 
the  city.  A  similar  effort  was  made  to  accomplish  the  removal  of  so 
much  of  Brown's  wharf  as  extended  beyond  the  established  line,  but 
failed  of  result  because  of  the  powerful  opposition  of  the  owners,  who 


*  Not  printed. 
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are  jimoiit''  tho  weiilthio.st  people  of  the  city  and  State.    So  far  as  the 

writri'  lia>  Icarru'd,  no  att<'inpt  lias  been  niad<'  in  r<M*»*nt  years  U)  socure 
a  coinpliarHv  with  the  Stat<'  act  in  (jui-stion.  On  the  contrary',  it  would 
appear  that  the  city  ha.s  accepted  the  situation  as  a  permanent  one  from 
tlie  fact  that  some  years  since,  when  the  end  of  Brown's  wharf  was 
hadly  damat^ed  by  tire,  a  permit  was  issued  for  its  reconstruction,  with 
the  proviso  that  should  the  city  at  any  time  decide  upon  its  removal 
the  eost  of  repairs,  if  any,  should  }>e  deducted  from  the  estimated  value 
of  the  wharf  at  the  time  of  it>  removal.  So  far  as  the  city  is  concerned 
1  do  not  think  the  attempt  to  rectify  the  harbor  line  in  this  locality 
will  be  revived. 

In  view  of  these  facts  it  would  seem  advisable  to  modify  the  harbor 
line  in  this  vicinity  so  as  to  embrace  these  wharves  within  its  limits; 
but  for  the  reasons  stated  in  the  record  of  the  public  hearing,  and  in 
deference  to  the  general  sentiment  of  those  interested  in  the  navigation 
of  the  harbor,  it  is  deemed  l>est  to  meet  the  situation  by  maintaining 
the  present  harbor  commissioners'  line  in  that  vicinity  and  by  author- 
izing the  maintenance  of  these  wharves  in  their  present  position  by  a 
special  permit,  revocable  at  the  pleasure  of  the  Secretary  of  War  when 
their  removal  is  imperatively  demanded  in  the  interest  of  navigation. 

Should  the  line  as  recommended  be  approved,  the  owners  of  the 
wharves  projecting  l>eyond  it  will  be  notified  to  submit  their  application 
with  a  view  to  receiving  a  special  peraiit  for  their  maintenance. 

The  esta])lishment  of  permanent  marks  to  indicate  changes  of  direc- 
tion in  the  proposed  line,  where  these  fall  within  the  limits  of  existing 
wharves,  and  their  reference  to  permanent  bench  marks,  has  been 
deferred  until  after  the  approval  of  the  line  by  the  Secretary  of  War. 

The  proposed  line  from  Gait  wharf  to  Portland  Bridge,  in  the  main 
harbor,  lies  at  a  distance  varying  from  nothing  to  alx)ut  ifOO  feet  behind 
the  limit  of  dredging  authorized  under  the  present  contract.  If  the 
harbor  line  recommended  is  approved  by  the  Secretary  of  War.  it  would 
follow  as  a  natural  sequence  that  the  deepening  of  the  harbor  should 
be  carried  nearer  to  the  ends  of  the  wharves  than  is  contemplated 
under  the  authorized  plan  of  improvement.  Authority  is  requested  to 
make  such  revision  of  the  existing  dredging  project  a>  will  accomplish 
this  object,  should  the  proposed  line  be  favorably  considered. 
Very  respectively,  your  obedient  servant. 

S.  W.  ROESSLEB. 

JIajo/',  Corjps  of  Engineers, 

Brig.  Gen.  John  M.  WrLsox. 

Chief  of  Engineer-^.  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Second  indorsement.] 

Office  Chief  of  Exgestees, 

U.  S.  Ae3IY. 
Eehruary  19.  1901. 
Respectfully  referred  to  Col.   G.  L.  Gillespie.  Corps  of  Engi- 
neers, division  engineer,  northeast  division,  for  consideration  and 
recommendation. 

JoHx  M.  Welsox. 
Brig.  Ge7i.,  Chief  of  Engineers. 

C.  $.  Anny. 
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[Third  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  February  1901, 
^  Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
views  and  recommendations  of  the  district  officer. 

Hobson,  Boston  and  Maine,  and  Brown's  wharves  (main  harbor)  all 
project  too  far  into  the  harbor;  but  since  they  were  built  prior  to  the 
appointment  of  State  harbor  commissioners,  one  at  least  being  com- 
posed largely  of  stone  facings  and  earth  fillings  and  have  always  been 
maintained  as  shipping  wharves,  it  is  not  deemed  advisable  to  demand 
now  a  reduction  of  length  to  conform  to  the  harbor  lines  in  their  rear, 
as  established  by  the  State  harbor  commissioners. 

I  therefore  concur  in  the  recommendation  of  the  district  officer  that 
the  parts  of  these  wharves  which  project  beyond  the  harbor  line  be 
authorized  to  be  maintained  by  their  owners  under  a  revocable  license 
to  be  issued  by  the  Secretary  of  War;  and  I  further  recommend  that 
the  project  for  deepening  the  harbor  be  enlarged  to  provide  for  carry- 
ing the  dredged  channel  as  close  to  the  outer  ends  of  adjacent  wharves 
as  will  be  consistent  with  their  safety. 

G.  L.  Gillespie, 

Colonel^  Corjps  of  Engineers,^ 

Division  Engineer. 

P'ourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  1901. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  subject  of  the  establishment  of  harbor  lines  for  the  harbor  of 
Portland,  Me. ,  has  been  given  careful  consideration  by  the  local  engi- 
neer officer,  who  submits  the  within  report  and  accompan3dng  tracing, 
on  which  is  indicated  in  red  harbor  lines  for  the  main  harbor,  Fore 
River,  and  portion  of  Back  Cove,  which  in  his  judgment  should  be 
adopted. 

These  lines  appear  to  meet  with  general  approval  on  the  part  of  local 
interests,  who  were  accorded  a  public  hearing  and  afforded  every  oppor- 
tunity to  present  their  views. 

I  recommend  that  the  lines  be  approved  and  that  the  Secretary  of 
War  place  his  approval  on  the  tracing  which  has  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers., 

tl.  S.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  mentioned 
were  approved  by  the  Secretary  of  War  under  date  of  April  5,  1901, 
the  approval  being  indicated  on  the  map. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  SOUTH  OF 
PORTLAND  HARBOR;  IN  VERMONT  AND  NEW  HAMPSHHiE,  AND  IN 
MASSACrmSETTS  NORTH  OF  LYNN  HARBOR;  NARROWS  OF  LAKE 
CHAMPLAIN,  NEW  YORK  AND  VI.KMONT. 


REPORT  OF  CAPT.  HARRY  TAYLOR,  CORPS  OF  ENGINEERS;,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Saco  River,  Maine. 

2.  Cape  Porpoise  Harbor,  Maine. 

3.  Cocheco  River,  New  Hampshire. 

4.  Exeter  River,  New  Hampshire. 

5.  Little  Harbor,  New  Hampshire. 

6.  Newburyport  Harbor,  Massachusetts. 

7.  INIerrimac  River,  Massachusetts. 

8.  Powow  River,  Massacliusetts. 

9.  Essex  River,  Massachusetts. 

10.  Harbor  of  Refuge  at  Sandy  Bay,  Cape 
Ann,  Massachusetts. 


Gloucester  Harbor,  Massachusetts. 
Manchester  Harbor,  Massachusetts. 
13.  Sea  Wall  at  Marblehead,  Massachu- 
setts. 

Burlington  Harbor,  Vermont. 
Otter  Creek,  Vermont. 
Narrows  of  Lake  Champlain,  New 
York  and  Vermont. 


11. 
12. 


14. 
15. 
16. 


EXAMINATIONS  AND  SURVEYS. 


17.  Hendersons  Point  (Me. ),  Portsmouth 
Harbor,  New  Hampshire. 


18.  Beverly  Harbor,  Massachusetts. 

19.  Breakwater  at  Burlington,  Vermont. 


United  States  Engineek  Office, 

Portsmouth,  N.  H.,  July  IS,  1901, 
General:  I  have  the  honor  to  transmit  herewith  annual  report  upon 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  June  30,  1901. 

*  -X-  *  *  *  *  * 

Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,,  JJ,  S.  A, 
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B  I. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  183. 

The  operations  during  the  past  fiscal  year  consisted  in  repairing  the 
south  jetty  by  raising  several  low  places  where  it  had  settled,  and  in 
constructing  a  beacon  at  its  outer  end.  The  work  was  done  in  June 
and  July,  1900,  under  contract  with  George  Willett  Andrews,  a  total 
of  1,985  tons  of  stone  being  placed  in  the  jetty. 

An  examination  of  the  river  made  in  1896  showed  that  the  6-foot 
channel  had  developed  under  the  combined  influence  of  the  breakwater 
and  jetty,  but  an  examination  made  in  June,  1900,  showed  that  there 
is  but  3i  feet  of  water  at  mean  low  tide  on  the  bar  just  outside  the 
breakwater  and  jetty. 

In  order  to  nlaintain  the  desired  depth  the  breakwater  on  the  north 
side  should  be  extended  to  Sharps  Ledge,  as  contemplated  in  the  plan 
presented  to  Congress  in  1883,  in  order  to  stop  the  influx  of  sand  from 
that  side,  the  6-foot  channel  having  evidently  been  filled  by  the  exten- 
sion of  the  north  spit  southward  past  the  end  of  the  breakwater.  It 
is  possible  the  jetty  on  the  south  side  may  require  some  extension, 
but  present  circumstances  do  not  indicate  it. 

An  estimate  for  completing  the  improvement  of  this  river  appears 
on  page  1144  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

Saco  is  situated  in  the  collection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
entry.    The  nearest  Hght-house  is  Wood  Island  light. 

Money  statement. 


July  1,  1900,  balance  unexpended   $8, 177.  58 

June  30,  1901,  amount  expended  during  fiscal  year   2, 935.  95 


July  1, 1901,  balance  unexpended   5,  241. 63 


Amount  (estimated)  required  for  completion  of  existing  project   70, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    70, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Act  of— 

March  2,  1827,  for  piers,  buoys,  and  removing  obstructions  at  and  near 


entrance   $7,  000 

June  23,  1866,  for  repairing  piers   40,  000 

March  2,  1867,  for  improving  river   40, 000 

July  25,  1868,  for  improving  river   20,  000 

April  10,  1869,  for  improving  river   22,  275 

July  11,  1870,  for  improving  river   10,  000 

March  3,  1871,  for  improving  river   15, 000 

June  10,  1872,  for  improving  river   15, 000 

July  5,  1884,  for  breakwater   15,  000 

August  5,  1886,  for  breakwater   12, 500 

August  5,  1886,  for  improving  river   12,  500 

August  11,  1888,  for  breakwater   12, 500 
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Act  of— 

AuuMist  11,  1888,  for  iinprovinn;  river   $10,000 

SonttMubcr  19,  1890,  for  iniproviii}^  river,  inolndinjij breakwater  iii id  jcilty. .  ()5,  000 

July  i;{,  1892,  for  iinj)rovin«?  rixcr,  iucliKliii^  breakwater   25,000 

Au}j:iist  18,  1894,  for  iiuproviii^  river,  iiiciiKliiij^  breakwater   10,000 

June      1890,  for  iniproviii^j;  river,  including  breakwater   10,000 

March  3,  1899   5,000 


ToUil   340,775 


Contract  in  force  during  fiscal  year  ending  June  SO,  1901. 


Contractor. 

Entered  into. 

Price  per 
ton  of  2,1)00 
pounds  of 

stone 
placed  in 
the  work. 

Approved. 

Commence. 

Complete. 

(TOorj?e  W  i  11 0 1 1  An- 
drews, Biddeford, 
Me. 

Apr.  18,190() 

$1.37 

Apr.  28,1900 

Within  30  days 
after  notice  of 
approval  of 
contract. 

Witliin  60  days 
after  date  of 
coin  mence- 
nient. 

COMMERCIAL  STATISTICS. 


Receipts  and  shij^ments. 

Tons. 

1891   49,765 

1892   47,108 

1893  -   59,765 

1894   47,350 

1895   62,129 

1896   46,956 

1897   42,214 

1898   44,508 

1899   46,597 


1900: 

Bricks  ,   2,500 

Coal   46,210 

Iron   1,544 

Gravel   100 


50,  354 

Arrivals  and  departures  in  calendar  year  1900. 

Sailing  vessels  with  an  average  draft  of  12  feet  and  average  tonnage  of  300  tons: 

Coastwise   117 

Foreign   7 


B  2. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  PORPOISE,  MAINE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
.  June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  Part  I,  page  135. 

The  expenditures  during  the  fiscal  year  were  $66,654.00. 

In  October,  1899,  contract  was  entered  into  with  George  F.  Taylor 
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for  doing  the  entire  work,  estimated  at  717,000  cubic  yards,  at  9.2 
cents  per  cubic  yard.  Work  under  the  contract  was  conimenced  early 
in  June,  1900,  and  completed  December  28,  1900. 

The  harbor  is  now  dredged  to  full  projected  dimensions  except 
a  small  area  in  the  northern  part  of  the  harbor,  where  a  small  quan- 
tity of  ledge  was  found.  The  total  number  of  cubic  yards  excavated 
was  683,183,  or  33,817  yards  less  than  the  original  estimate. 

Owing  to  the  low  price  at  which  the  contract  for  the  dredging  was 
let,  and  the  fact  that  the  actual  quantity  of  material  dredged  was  less 
than  originally  estimated,  the  total  cost  of  the  improvement  will  be 
reduced  about  $50,000  below  the  original  estimate  of  $125,000. 

The  work  of  removing  the  ledge  mentioned  above,  containing  about 
370  cubic  yards,  has  been  let  to  John  J.  Fitzpatrick,  of  Plattsburg, 
N.  Y.,  whose  contract  requires  that  the  work  be  completed  on  or 
before  September  30,  1901.  With  the  removal  of  the  ledge  the 
improvement  of  this  harbor  will  be  completed  as  projected. 

The  harbor  in  its  original  condition  was  much  used  as  a  harbor  of 
refuge  by  small  vessels  in  bad  weather  and  is  now  available  for  vessels 
up  to  15  feet  draft. 

This  work  is  located  in  the  collection  district  of  Kennebunk,  Me.,  of  which  Ken- 
nebunk  is  the  port  of  entry.    The  nearest  light-house  is  on  Goat  Island,  at  the 


entrance  to  the  harbor. 

Money  statement, 

July  1,  1900,  balance  unexpended   $79, 494.  54 

June  30,  1901,  amount  expended  during  fiscal  year   66,  654.  00 

July  1,  1901,  balance  unexpended   12,  840.  54 

July  1,  1901,  amount  covered  by  uncompleted  contracts   4,  218.  00 


APPROPRIATIONS. 

Act  of — 

March  3,  1899   170,  000 

June  6,  1900    10,  000 

Total   80, 000 


Contracts  in  force  during  fiscal  year  ending  June  SO,  1001. 


Contractor. 

Price  per 
cubic  yard 
for  dredg- 
ing, scow 
measure- 
ment. 

Total  price 

for  remov- 
ing ledge. 

(Estimated 
quantity, 

370.6  cubic 
yards. ) 

Entered 
into. 

Ap- 
proved. 

Com- 
mence. 

Com- 
plete. 

Dredging: 

George  F.  Taylor,  New  York,  N.  Y. 
Ledge  removal: 

John  .1.  Fitzpatrick,  Plattsburg, 
N.Y  

SO.  092 

1899. 
Oct.  24 

1901. 
Apr.  15 

1899. 
Nov.  11 

1901. 
Apr.  27 

1900. 
May  15 

1901. 
July  1 

1900. 
Nov.  15 

1901. 
Sept.  30 

$4,218 
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COM  M  ICUCl  A  I J  STATISTICH. 

The  harbor  up  to  the  proRont  time  htiH  hocn  iiHod  principiilly  an  a  harl)or  of  refuse 
for  (ishermon,  but  an  electric!  road  22  iniles  lon^  has  been  buih,  from  I'orpoine 
to  the  niainifaetni in^  town  of  Sanfoid,  !\h'.,  and  an  ollicial  of  the  road  has  wtated 
(hat  it  iH  expcH'ted  a  lino  of  Hteainers  will  \)v  \mi  on  bet  ween  (Jajxi  Porpoi.se  and  Bos- 
ton, and  perhaps  Portland.  He  further  stated  that  it  is  proposc^d  to  brin^  all  the 
coal  (about  2(),0()()  tons  per  year)  used  in  Sanford  and  all  raw  material  for  the  mills 
into  this  port.  It  is  reported  that  ei*;ht  larg(^  tishing  schooners  make  this  harbor 
their  home  port. 


B  3. 

IMPROVEMENT  OF  COCllECO  RIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
80,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1001,  Part  I,  page  135. 

No  operations  have  been  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  is  the  same 
as  on  June  30,  1900. 

This  work  is  located  in  the  collection  district  of  Portsmouth,  N.  H.,  of  which  Ports- 
mouth is  the  port  of  entry.  The  nearest  light-house  is  Portsmouth  light,  at  the 
entrance  to  Portsmouth  Harbor. 

Money  statement. 


July  1,  1900,  balance  unexpended   $6,  075.  52 

June  30,  1901,  amount  expended  during  fiscal  year   .31 


July  1,  1901,  balance  unexpended   6, 075.  21 


Amount  (estimated)  required  for  completion  of  existing  project   85,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    45,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


Act  of — 

July  4, 1836   |5,  000 

March  3, 1837    5,  000 

March  3, 1871    10,  000 

June  10, 1872   10,000 

March  3, 1873    10, 000 

June  23, 1874   10,000 

March  3, 1875    25,  000 

August  14, 1876   14,000 

June  18, 1878   6,000 

August  2, 1882   28,  000 


Act  of — 

July  5, 1884   |28,  000  . 

August  5, 1886   10,000 

August  11, 1888   9,000 

September  19, 1890    25, 000 

July  13, 1892    15, 000 

August  18, 1894   15,000 

June  3, 1896   15,000 

March  3, 1899   20, 000 

Total   260,000 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Tons. 

1891   70,662 

1892   71,785 

1893   66,933 

1894   68,415 

1895   83,151 

1896   59, 755 

1898     131,005 

1899   144,040 
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1900:                                   •  Tons. 

Coal   38,000 

Bricks   30,000 

Lumber   40, 000 

Cement,  lime,  and  plaster   45,  000 

Phosphate   300 

Sand  (molding)   250 

Wood   1, 500 

Ashes   62 

Potatoes   31 

Apples   37 


155, 180 

Arrivals  and  departures  in  calendar  year  1900. 

Vessels  arriving   60 

Tugs   160 

Barges   200 


B4. 

IMPROVEMENT  OF  EXETER  RIVER,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  Part  I,  page  136. 

The  improvement  of  the  channel,  under  the  project  submitted  in 
1897,  which  was  in  progress  at  the  close  of  the  last  fiscal  year  under 
contract  with  Augustus  B.  Martin,  was  continued  down  river  as  far  as 
available  funds  would  permit.  The  contract  was  completed  Septem- 
ber 14,  1900,  when  a  total  of  17,116  cubic  yards  of  material  had  been 
dredged  and  115  tons  of  bowlders  greater  than  3  tons  in  weight  remoA^ed. 
This  work  completed  the  channel  to  full  projected  dimensions  from 
Oilman's  wharf,  Exeter,  down  to  Swam  scot  Bar,  opposite  Newfields. 

As  the  work  progressed  it  was  found  that  the  actual  amount  of  exca- 
vation to  be  done  was  much  more  than  the  original  estimate,  the  depth 
of  water  being  considerably  less  in  places  than  shown  by  the  survey 
made  in  1896,  upon  which  the  estimate  of  the  present  project  was  based. 
More  filling  in  was  found  in  the  upper  part  of  the  channel  than  below, 
partly  due  to  deposits  from  sewage  which  empties  into  the  river  at 
Exeter. 

The  following  estimate  of  the  amount  required  to  complete  the  pres- 
ent project  was  submitted  in  the  last  annual  report: 

8,000  cubic  yards  dredging,  at  75  cents   $6, 000 

Contingencies   1, 000 

Total   7, 000 

This  work  is  located  in  the  collection  district  of  Portsmouth,  N.  H.,  of  which  Ports- 
mouth is  the  port  of  entry.  The  nearest  light-house  is  Portsmouth  light,  at  the 
entrance  to  Portsmouth  Harbor. 


Money  statement, 

July  1,  1900,  balance  unexpended   $10,  751.  21 

June  30,  1901,  amount  expended  during  fiscal  year   10,  654.  24 


July  1, 1901,  balance  unexpended   96. 97 


Amount  (estimated)  required  for  completion  of  existing  project   7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jmie  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    7, 000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.  4,1897, 
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A  I'I'Ifi  H'ltl  A'l'KiNS. 

Aft  of— 

Juno  14,  18K0   $20,000 

March  S,  ISSI   15,000 

March      ISO'J   12,000 

Total   47,  000 


Contract  in  force  during  jmal  year  ending  June  SO^  1901. 


Contractor. 

Knterod  into. 

Price— 

Approved. 

(^onnncnce. 

Complete. 

IVr  cubic 
yard, for 
(irodK'ing, 

scow 
measure- 
ment. 

I'cr  ton, 
for  rc- 

niovintr 

bo\vUiiT> 
greater 
than  ;> 
tons  iu 

weight. 

Autrustus  B. 
Martin,  Bos- 
ton, Mass. 

Mar.  28,  1900 

54 

$10 

Apr.  18,1900 

Within  10  days 
afternoticeof 
approval  of 
contract. 

Within  7  months 
from  date  of 
commence- 
ment. 

COMMERCIAL  STATISTICS. 


Receipts  and  shipments. 

Tons. 

1896   10,166 

1899   10,920 


1900: 

Coal     10,200 

Fish  (in  pickle)   105 

Wood  (cord)   322 

Leather  (scrap)   175 


10,  802 

Arrivals  and  departures. 

Schooners,  about  200  tons  capacity  each   28 

Gondolas,  about  80  tons  capacity  each   10 

Gondolas,  about  50  tons  capacity  each   76 


Average  draft  of  schooners,  about  9h  feet;  average  draft  of  gondolas,  for  river 
freighting,  5  feet. 
One  river  barge  of  125  tons  capacity  is  in  process  of  construction. 


B  5. 

HARBOE  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  Part  I,  page  137. 

The  expenditures  during  the  fiscal  year  1901  were  111,069.75.  At 
the  close  of  the  fiscal  year  1900,  25,735.6  cubic  yards-of  material  had 
been  dredged  during  the  year,  which  widened  the  anchorage  area  about 
50  feet.    During  the  fiscal  year  1901  the  work  was  continued  and 

ENG  1901  66 
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38, 064:. 4  cubic  yards  were  removed,  widening  the  anchorage  area  about 
75  feet  more.  These  operations  were  carried  on  with  the  appropri- 
ation of  $12,000  made  by  the  act  of  March  3,  1899,  under  contract 
with  Charles  H.  Souther.  Work  was  commenced  May  31,  1900,  and 
completed  August  15,  1900,  when  a  total  of  63,800  cubic  yards  had 
been  dredged  under  this  contract,  widening  the  anchorage  area  a  total 
of  125  feet  on  the  southern  side,  where  it  is  about  2,000  feet  in  length. 

This  work  is  located  in  the  collection  district  of  Portsmouth,  N.  H.,  of  which  Ports- 
mouth is  the  port  of  entry.  The  nearest  light-house  is  Whale  Back  light,  Portsmouth 
Harbor,  New  Hampshire. 

Money  statement. 


July  1,  1900,  balance  unexpended  $11,  365.  57 

June  30,  1901,  amount  expended  during  fiscal  year   11, 069.  75 


July  1,  1901,  balance  unexpended   295.  82 


Amount  (estimated)  required  for  completion  of  existing  project   13, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    13, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATIONS. 


Act  of — 

August  5, 1886   110,000 

August  11,  1888   20,000 

September  19,  1890   40,  000 

July  13,  1892   30,000 

August  18, 1894   10,000 


Act  of — 

June  3, 1896  $10,000 

March  3,  1899   12,000 

Total   132,000 


Contract  in  force  during  fiscal  year  ending  June  30,  1901. 


Contractor. 

Entered  into. 

Price  per 
cubic  yard, 
scow  meas- 
urement. 

Approved. 

Commence. 

Complete. 

Chas.  H.  Souther,  Bos- 
ton, Mass. 

Mar.  28,1900 

Cents. 

m 

Apr.    5, 1900 

Within  45  days 
after  notice  of 
approval  of 
contract. 

Within  5  months 
from  date  of 
commence- 
ment. 

COMMERCIAL  STATISTICS. 

The  prospective  benefits  to  commerce  and  navigation  by  the  construction  of  this 
harbor  of  refuge  are,  primarily,  increased  safety  to  life  and  property,  there  being 
neither  imports  nor  exports.  During  the  calendar  year  1900  the  harbor  was  fre- 
quented by  180  vessels,  as  follows: 

Seventy-two  schooners — average  draft,  7  feet;  average  tonnage,  75. 

Sixty-eight  steamers,  yachts,  and  tugs — average  draft,  8  feet;  average  tonnage  of 
steamers,  about  300  tons. 

Forty  sloop-yachts — average  draft,  4  feet;  average  tonnage,  25. 

The  following  is  an  extract  from  statistics  submitted  by  the  superintendent  of  the 
first  life-saving  district: 

"This  list  is  of  Vessels  which  sought  the  harbor  for  anchorage — coasting  vessels 
and  pleasure  craft — and  the  draft  of  water  and  tonnage  are  as  near  as  could  be 
averaged.    Those  who  have  sought  the  harbor  speak  very  highly  in  its  favor." 
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B  6. 

IMPROVEMKNT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

Nowburyport,  Mass.,  is  situated  about  2^  niilos  from  the  Atlantic 
Ocean,  on  the  soutli  bank  of  MiM'i  iniac  River.  The  river  empties  into 
the  Atlantic  Ocean  midway  bet\ve(^n  ('ape  Ann  and  Portsmouth,  or 
about  oO  mih^s  a  little  cast  of  north  from  Boston  in  a  dire(;t  line. 

The  outlet  of  the  river  between  Plum  Ishind  and  Salis])uiy  Point  is 
1,000  feet  wide  and  80  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
throuo^h  which,  previous  to  the  improvement,  a  channel,  variable  in  posi- 
tion and  depth,  was  maintained  by  the  current  of  the  river,  increased 
by  the  tidal  flow  in  a  large  interior  basin  throu<jfh  a  mean  rang-e  of 
tides  of  7.7  feet.  For  1,000  feet  outward  from  tlie  gorge  toward  the 
crest  of  the  bar  the  current  was  able  to  maintain  a  channel  of  naviga- 
ble width  and  18  feet  deep  at  mean  low  water,  and  for  a  farther  dis- 
tance of  1,500  feet  a  channel  12  feet  deep.  From  the  18-foot  contour 
line  on  the  inside  to  the  same  on  the  outside  the  distance  was  4,000 
feet,  and  between  the  12-foot  contours  the  distance  was  3,000  feet. 
The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  approved  project  and  report  of  progress  of  the  work  to  June  30, 
1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  138. 

No  work  having  been  done  during  the  fiscal  year  1901,  the  condition 
of  this  improvement  remained  the  same  as  on  June  30,  1900. 

A  survey  made  during  June,  1901,  shows  that  there  has  been  some 
improvement  in  the  depth  on  the  bar,  the  controlling  depth  in  1901 
being  12.6  feet  at  mean  low  water,  as  against  11  feet  at  mean  low 
water  in  1899,  when  the  last  previous  survey  was  made.  The  channel 
had  moved  slightly  to  the  north  of  its  1899  position,  but  retained 
about  the  same  width  as  it  had  at  that  time. 

Nothing  has  yet  been  done  toward  the  removal  of  North  Rock,  author- 
ized by  the  act  of  March  3,  1899,  but  the  work  has  been  let  and  the 
rock  will  be  removed  within  the  next  two  months. 

The  advantage  to  be  derived  from  the  completion  of  the  project  is 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and  giving 
easy  access  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
drawing  17  feet,  approximately. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which  New- 
buryport is  the  port  of  entry.  The  nearest  light-house  is  on  Plum  Island,  at  the 
entrance  of  the  harbor. 

Money  statement. 


July  1,  1900,  balance  unexpended   $9,  720. 92 

June  30,  1901,  amount  expended  during  fiscal  year   6, 261.  21 


July  1,  1901,  balance  unexpended   3, 459.  71 

July  1, 1901,  outstanding  liabilities   13.  47 


July  1,  1901,  balance  available   3,  446.  24 


Amount  (estimated)  required  for  completion  of  existing  project   264,  047. 49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    264,  047.  49 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

i 
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APPEOPRIATIONS. 


Act  of — 

June  14, 1880   $50,000 

March  3, 1881    40,  000 

August  2, 1882   40,000 

July  5, 1884    40,  000 

Augusts,  1886   37,500 

August  11, 1888   25,000 

September  19, 1890   25, 000 


Act  of — 

July  13, 1892   $20, 000 

August  18, 1894   20,000 

June  3, 1896   16,  000 

March  3, 1899    25,  000 


Total   338, 500 


COMMERCIAL  STATISTICS. 


Receipts  and  shipments. 

Tons. 

1899   180,600 

1900: 

Coal   127,800 

Lumber   540 

Stone   100 

Total   128,440 

During  the  year  1900  there  were  150  arrivals  of  vessels;  total  tonnage,  87,000; 
value,  $2,445,000.  The  vessels  are  barges  and  schooners,  with  a  draft  of  water  rang- 
ing from  10  to  14  feet.    The  barges  average  1,000  tons  and  the  schooners  600  tons. 

Two  schooners  of  about  900  tons  were  built  in  the  vicinity  during  the  year. 


B  7. 

IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

The  approved  project  and  report  of  progress  of  the  work  to  June 
30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  Part  I,  page  139. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $40,000 
for  improvement  of  the  river  in  accordance  with  the  project  submitted 
May  5,  1897.  On  July  5,  1899,  a  project  was  approved  for  the 
expenditure  of  this  appropriation  in  dredging  the  channel  to  full  pro- 
posed width  and  depth  from  Haverhill  for  as  great  a  distance  down 
the  river  as  the  funds  would  permit. 

Contract  for  the  work  was  entered  into  September  21,  1899,  the 
work  to  commence  in  the  spring  of  1900,  after  the  subsidence  of  the 
annual  freshet  in  the  river.  Owing  to  the  failure  of  the  contractor  to 
commence  the  dredging  as  required,  the  contract  was  annulled  May 
29,  1900,  and  the  work  readvertised. 

Under  the  new  advertisement  the  contract  for  the  dredging  was  let 
September  16,  1900,  to  R.  B.  Rodermond,  of  New  York  City,  at  the 
same  price  as  the  former  contract.  Owing  to  the  contractor's  delay 
only  one  day's  work  was  accomplished  in  the  season  of  1900.  Dredg- 
ing was  resumed  June  5,  1901,  and  at  the  close  of  the  fiscal  year  a 
total  of  4,792  cubic  yards  had  been  removed,  completing  about  1,100 
feet  of  the  channel  just  below  Haverhill  to  90  feet  width  and  full  depth. 
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M<nn't/  stati'itwnt. 

July  1,          l)jilanc(MmoxiM'ii.lc<l   $40,081.01 

•luiloSO,  1901,  ainoiiiil  cxpciuhMl  (liiriii;^  liHcal  year   l,511.0;i 

Jiilv  1,  li)01,  balan(;o  iiiu'xiuMKlcd   .'{8,570.58 

July  1,  H)01,  out.staiuliiiK  liabiliticH   2,412.67 

July  1, 1901,  balance  available   36, 157. 91 

July  1,  1901,  amount  covered  by  uncoinplcted  ('(HilractH   ;{.'),  627.  96 

Anumut  (estiniatvd)  nMiuirtMl  for  t'ompletion  of  existing'  project   131,442.  70 

Amount  that  can  be  prolilably  exjuMided  in  liscai  year  endinj^  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   50,000.00 


Submitted  in  compliance  with  requirementH  of  sundry  civil  act  of  June 
4,  1897. 


APPROPIUATIONS. 


Act  of — 

May  23, 1828    $32, 100.  00 

April  2, 1830    3,  506.  72 

March  2, 1831    16,  000.  00 

March  2, 1833    4, 900.  00 

June  28, 1834   3,860.00 

July  11, 1870    25,000.00 

March  3, 1871    25,  000.  00 

June  10, 1872   25,000.00 

March  3, 1873    25,  000.  00 

June  23, 1874   10,000.00 

March  3, 1875    12,  000.  00 

June  18, 1878   10,000.00 


Act  of— 

March  3, 1879    $5,000.00 

June  14, 1880   12,000.00 

March  3,1881    9,000.00 

Au<,niHt  2, 1882   9,  000.  00 

July  5, 1884   3,500.00 

Sep'tember  19, 1890    10,  000.  00 

July  13,  1892   1,500.00 

June  3, 1896   5,000.00 

March  3,1899    40,000.00 


Total   287,366.72 


Contract  in  force  during  fiscal  year  ending  June  30,  1901. 


Price  per  cubic  yard. 

Contractor. 

For  dredg- 
ing scow 
measure- 
ment. 

For  remov- 
ing bowl- 
ders ex- 
ceeding 3 
tons  in 
weight. 

Entered 
into. 

proved. 

Commence. 

Com- 
plete. 

R.  B.  Rodermond,  New  York, 
N.Y. 

$0,495 

$10 

1900. 
Sept.  15 

1900. 
Oct.  9 

21  days  after  date 
of  notification 
of  approval  of 
contract. 

1901. 
Nov.  15 

COMMERCIAL  STATISTICS. 

j  The  commerce  involved  in  this  improvement  consists  of  supplies  of  coal,  lumber, 
etc. ,  for  the  cities  and  towns  along  its  banks,  the  amount  of  coal  reported  in  1899 
being  52,000  tons,  and  in  1900,  60,000  tons. 


Arrivals  and  departures. 

Schooners,  tonnage  400,  draft  12  feet  9 

arges,  tonnage  1,000,  draft  14  feet  4 

The  greater  part  of  the  coal  is  taken  up  in  flat-bottomed  scows. 
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B  8. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  Part  1,  page  140. 

The  river  and  harbor  act  of  March  3, 1899,  appropriated  $12,000  for 
the  improvement  of  this  river,  and  dredging  was  begun  in  August, 
1899,  and  continued  slowly  until  the  following  spring,  when  the  con- 
tract was  annulled  through  the  failure  of  the  contractor  to  prosecute 
the  work  as  required.  The  work  was  then  completed  by  R.  B.  Roder- 
mond  under  open  market  agreement  upon  the  same  terms  as  the  con- 
tract which  was  annulled,  viz,  49^  cents  per  cubic  yard.  Work  under 
the  open  market  agreement  was  commenced  in  June,  1900,  and  com- 
pleted in  November,  1900. 

During  the  past  fiscal  year  10,479  cubic  yards  of  material  were 
removed,  widening  the  channel  to  45  feet  for  a  distance  of  2,900  feet 
down  river. 

The  river  was  increased  to  45  feet  in  width  to  full  depth  for  a  distance 
of  3,130  feet  under  the  contract  and  3,090  feet  under  the  agreement, 
which  makes  the  channel  at  present  45  feet  wide  and  12  feet  deep  at 
mean  high  water  from  the  head  of  navigation  at  Amesbury  to  just  above 
the  highway  bridge  at  Salisbury  Point,  where  a  section  of  650  feet  yet 
remains  to  be  done.    This  section  is  at  least  30  feet  wide. 

This  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  port  of  entry.  The  nearest  light-houses  are  the  Plum  Island  lights 
and  the  Newburyport  Upper  Harbor  lights. 

Money  statement. 

July  1,  1900,  balance  unexpended  '   $4, 455.  76 

June  30,  1901,  amount  expended  during  fiscal  year   4, 396.  48 

July  1,  1901,  balance  unexpended   59. 28 

Amount  (estimated)  required  for  completion  of  existing  project   49,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

"     1903,  in  addition  to  the  balance  unexpended  July  1,  1901    49, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

August  11,  1888  ... 
September  19,  1890 

July  13,  1892  

August  18, 1894  


$3,  000 
5,  000 
4,  000 

15, 000 


Act  of — 

June  3, 1896.. 
March  3,  1899 

Total  


$12, 000 
12, 000 


51,000 


COMMERCIAL  STATISTICS. 

The  commerce  involved  in  this  improvement  consists  principally  of  supplies  of 
coal  for  local  consumption,  a  total  of  about  5,000  tons  being  reported  in  1900. 
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B  9. 

IMPROVEMENT  OF  KSSlOX  KIVKll,  M ASSACIinSETTS. 

Tho  approved  ])roj(H't  uiul  ro|)oi't  of  progress  of  the  work  to  June 
30,  15)00,  may  bo  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  11)01,  Part  J,  page  141. 

On  flune  30, 1900,  the  oliaiuiel  had  been  dredged  to  its  full  projected 
depth,  ()0  feet  wide  for  a  distance  of  4,000  feet  below  the  highway 
bridge  in  Essex,  and  at  least  25  feet  wide  for  the  remainder  of  the  dis- 
tance to  its  lower  end. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $10,000  to 
complete  the  improvement  of  this  river,  and  during  tfie  past  tiscal  year 
the  project  was  compU^ted,  the  improved  channel  now  being  60  feet 
wide  and  at  least  4  feet  deep  from  the  mouth  of  the  river  up  to  the 
highway  bridge  at  Essex.  The  dredging  was  conunenced  in  Septem- 
ber, 1900,  under  contract  with  Augustus  B.  Martin,  and  completed  in 
November  of  the  same  year,  when  a  total  of  14,094  cubic  yards  had 
been  removed  under  the  contract. 

Essex  River  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Gloucester 
is  the  port  of  entry.  The  nearest  light-house  is  Annisquam  light,  2  miles  east  of  the 
mouth  of  the  river. 

Money  statement. 


July  1,  1900,  balance  unexpended  $10,  236.  22 

June  30,  1901,  amount  expended  during  fiscal  year   6,  535. 43 


July  1,  1901,  balance  unexpended   3,  700.  79 


APPROPRIATIONS. 

Act  of — 

July  13,  1892  $5,000 

August  18,  1894   -   5,  000 

June  3,  1896    5,  000 

March  3,  1899   10,  000 


Total   25,000 


Cordract  in  force  during  fiscal  year  ending  June  SO,  1901. 


Contractor. 

Entered 
into. 

Price — 

Ap- 
proved. 

Commence. 

Complete. 

Per  cu- 
bic yard 

for 
dredg- 
ing, scow 
measure- 
ment. 

Per  ton, 
for  re- 
moving 
bowlders 
over  3 
tons  in 
weiglit. 

Augustus  B.  Martin,  Bos- 
ton, Mass. 

1900. 
Apr.  27 

Cents. 
40 

«4.00 

1900. 
May  9 

Within  100  days 
after  notice  of 
approval  o  f 
contract. 

Within  4  months 
from  date  of 
commence- 
ment. 

COMMERCIAL  STATISTICS. 

The  principal  industry  of  Essex,  and  the  only  one  interested  in  the  improvement 
of  the  river,  is  vessel  building.  During  the  year  24  vessels  were  built,  with  a  total 
tonnage  of  5,000.  Twenty-two  of  these  vessels  were  sailing  craft  and  2  steam,  one  of 
the  latter  liaving  a  tonnage  of  500. 
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B  10. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN, 

MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  Part  I,  page  141. 

During  the  past  fiscal  year  operations  have  been  in  progress  under 
the  appropriation  of  |250,000  made  by  the  river  and  harbor  act  of 
March  3,  1899.  A  project  for  the  expenditure  of  1110,000  of  this 
appropriation  in  continuing  construction  of  the  substructure  was 
approved  July  14, 1899.  Work  under  this  project  was  commenced  in 
September,  1899,  and  has  been  continued  during  the  past  fiscal  year 
on  both  arms  of  the  breakwater.  A  total  of  107,868  tons  of  rubble- 
stone  was  placed  in  the  breakwater  during  the  year,  completing  the 
substructure  of  the  southern  arm  to  mean  low  water,  except  for  a  dis- 
tance of  70  feet  over  which  nothing  has  been  done.  A  section  of  about 
100  feet  of  the  substructure  of  the  western  arm  was  also  raised  to  mean 
low  water  where  it  was  formerly  22  feet  below  mean  low  water,  40  feet 
wide  on  top. 

Under  date  of  March  21, 1901,  a  project  was  approved  for  the  expendi- 
ture of  the  balance  of  the  appropriation  of  the  act  of  March  3, 1899,  in 
completing  the  substructure  of  the  southern  arm  and  continuing  the 
substructure  of  the  western  arm.  Contract  for  the  work  has  been  let, 
and  it  is  expected  that  all  available  funds  will  be  expended  in  this  way 
before  September  30, 1902. 

Sandy  Bay  is  situated  in  the  collection  district  of  Gloucester,  Mass. ,  of  which  Glouces- 
ter is  the  port  of  entry.    The  nearest  light-house  is  Straitsmouth  light,  at  the  southern 


entrance  of  the  bay. 

Money  statement. 

July  1,  1900,  balance  unexpended   $221,  065. 16 

June  3d,  1901,  amount  expended  during  fiscal  year   62,  859.  82 

July  1,  1901,  balance  unexpended   158,  205.  34 

July  1,  1901,  outstanding  liabilities   21,  324.  89 

July  1,  1901,  balance  available   136,  880. 45 

July  1,  1901,  amount  covered  by  uncompleted  contracts   121,  400.  00 

Amount  (estimated)  required  for  completion  of  existing  project   3,  850,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    500, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

July  5,  1884   $100,000 

August  5,  1886    100,  000 

August  11,  1888    100,000 

September  19,  1890   150,  000 

July  13,  1892   150,000 


Act  of — 

August  18,  1894    $150,000 

June  3,  1896    150,  000 

March  3,  1899   250,000 


Total   1,150,000 
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( \)Hlr(icls  ill  force  ilnriiKj  Jisnil  ymr  eiidiiuj  .lane  ;{(),  lUOl. 


Contmctors. 

i'ricc  per 
ton  of 
2,  (KM) 

pounds. 

Kntcrcd 
into. 

Ap- 
proved. 

Commence. 

Com 
pleLe. 

Kockport,  Pigeon  Hill,  and  Cape  Ann  Cran- 
ito  Cos.,  Kockport,  Mass. 

Do  

.007 

1H99. 
Sept.  20 

1901. 
May  31 

1«99. 
Oct.  0 

1901. 
June  M 

Within  15  days 
al  ter  notice  of 
approval. 

July  1,1901  

1901. 
June  30 

1902. 
Sei)t.  30 

COMMERCIAL  STATISTICS. 

The  entire  commerce  of  New  Kno;liuid  is  directly  interested  in  this  improvement. 
Large  shipments  of  stone  are  made  from  several  Httle  ports  in  the  vieinity  of  Sandy 
Bay,  and  lish  and  suppHes  of  coal,  etc.,  are  received  at  th(>se  ports,  the  total  amoimt- 
ing  aniuially  to  between  800,000  and  500,000  tons.  While  this  shipping  wonld  be 
benelited  by  the  harbor,  these  local  statistics  have  no  value  as  measuring  the  impor- 
tiince  of  the  improvement. 


B  II. 

IMPROVEMENT  OF  HARBOE  AT  GLOUCESTER,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  Part  I,  page  H3. 

During  the  past  fiscal  year  operations  have  been  continued  under 
contract  with  Rockport,  Pigeon  Hill,  and  Cape  Ann  Granite  compa- 
nies, and  consisted  in  the  construction  of  superstructure,  beginning  at 
Eastern  Point.  The  contract  was  completed  October  15,  1900,  when 
the  superstructure  was  completed  for  a  distance  of  28i  linear  feet 
from  the  shore  end  at  Eastern  Point.  The  following  quantities  of 
material  were  used  in  the  construction  of  this  section  of  superstructure: 

Dimension  stone  in  place  tons. .  4,  419. 1 

Rubblestone  do  1,421 

Mortar  cubic  yards . .       25.  9 

Norway  iron  cramps  in  place  pounds..  785 

A  3-inch  solid-steel  spindle  for  the  support  of  a  light,  which  the 
Light-House  Establishment  proposed  to  maintain,  was  erected  on  the 
outer  end  of  the  substructure  of  the  breakwater. 

Gloucester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-houses  are  Ten-pound  light,  in  the 
harbor,  and  Eastern  Point  light,  at  its  entrance. 

Money  statement. 


July  1,  1900,  balance  unexpended   $24,625.27 

June  30,  1901,  amount  expended  during  fiscal  year   21,  497. 07 


July  1,  1901,  balance  unexpended   3, 128.  20 


Amount  (estimated)  required  for  completion  of  existing  project   584,  083. 43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    200,  000.  00 


Submitted  in  comphance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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APPROPRIATIONS. 


Act  of — 

June  10,  1872   $10,000 

August  5,  1886    5,  000 

August  11,  1888    10,000 

September  19,  1890   15,  000 

July  13,  1892   40,000 


Act  of — 

August  18,  1894    $40, 000 

June  3,  1896    34,  000 

March  3,  1899   40,  000 

Total   194,000 


Contract  in  force  during  fiscal  year  ending  June  30,  1901. 


Contractor. 

Per  ton  of  2,000  pounds, 
for    rubblestone  in 
substructure. 

Per  ton  of  2,000  pounds, 
for  dimension  stone 
in  superstructure. 

I  Per  ton  of  2,000  pounds, 
for  rubblestone  in  in-  ^ 
terior  of  superstruc-  fu- 
ture and  in  apron, 

Per  cubic  yard  for  mor- 

Per  pound  for  Norway 
iron  cramps  in  place. 

Entered  into. 

Approved. 

Commence. 

Complete. 

1899. 

1899. 

1900. 

Rockport,  Pigeon 

$0.89 

$3. 75 

$1.39 

$9.50 

$0. 275 

Sept.  20 

Oct.  7 

Within  30  days 

Oct.  31 

Hill,  and  Cape 

after  notice  of 

Ann  Granite 

approval. 

Cos.,  Rockport, 
Mass. 

COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  at  Gloucester,  Mass. 

Amount  of  revenue  collected. 

1897   $8,000 

1898   6,079 

1899   7,000 

1900   7,  780 


Shipping. 


1897. 

1898. 

1899. 

1900. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Entrances: 

104 

10 

102 
45 

24, 761 
14,400 

25,400 
19,200 

107 
28 

103 
31 

19,872 
4,000 

10, 563 
7,400 

149 

29,900 

101 

30 

99 
34 

22,564 
1,850 

11,312 
10, 714 

Clearances: 

Foreign  

Domestic  

120 
22 

13,500 
15,200 
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ShiprnerUs  and  receipts. 


AruciuB. 

1897. 

1898. 

1899. 

Tons. 
70,  (X)0 
27,000 

4,500 
70,000 

2, 122 
80,000 
30,000 
200 

1,000 

2,  WO 

1900. 

Tuns. 
47, 200 
20, 200 
2, 200 

Tom. 
60,000 
23, 500 
500 

Tom. 
00, 400 
31 , 575 
3, 500 
70,000 

8»ilt  

Wood  

5,000 
2,000 

1,550 
500 

100,000 

Ilnv   

Hripk    

2, 000 

82, 000 

80,050 

287, 922 

207,475 

During  the  calendar  year  1900  3,639  vessels  were  boarded  by  the  United  States 
revenue  officials.  About  75,000  passengers  were  carried  to  and  from  Gloucester  by 
steiinier.  Thirty  schooners  of  about  100  tons  each  and  one  steamer  of  132  tons  were 
built  in  the  vicinity  during  the  year. 


B  12. 

IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  Part  1,  page  144. 

No  operations  were  in  progress  during  the  past  fiscal  year,  and  at 
the  date  of  this  report  the  condition  of  the  improvement  remained 
the  same  as  on  June  30,  1900. 

Manchester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which 
Gloucester  is  the  port  of  entry.  The  nearest  light-house  is  on  Bakers  Island,  2^ 
miles  from  Proctors  Point. 

Money  statement. 


July  1,  1900,  balance  unexpended   $252.  22 

July  1,  1901,  balance  unexpended   252.  22 


Amount  (estimated)  required  for  completion  of  existing  project   20,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    20,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 


APPROPRIATIONS. 

August  11,  1888   $2, 500 

September  19,  1890   5, 000 

July  13,  1892   6,800 

March  3,  1899   5, 000 


Total   19,300 


The  first  three  appropriations  were  expended  in  execution  of  the  project  of 
November  28,  1887. 
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COMMERCIAL  STATISTICS. 


Receipts  and  shipments. 

Tons. 

1899   10,000 


1900: 

Coal   6,000 

Lumber   3,  000 

Miscellaneous   3, 000 


Total   12,000 

Arrivals  and  departures. 

Barges,  8-foot  draft,  200  tons  capacity   30 

Schooners,  7  to  8^-foot  draft,  100  tons  capacity   14 

Steamers,  7  to  8-foot  draft,  50  tons  capacity. .'.   30 

Miscellaneous,  small  draft,  mostly  yachts    276 


Five  small  pleasure  boats  were  built  during  the  year. 


B  13. 

REPAIR  OF  SEA  WALL  AT  MARBLEHEAD,  MASSACHUSETTS. 

A  description  of  this  work  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  Part  I,  page  145. 

Nothing  has  been  done  and  no  funds  expended  during  the  past  fiscal 
year. 

This  work  is  in  the  collection  district  of  Marblehead,  Mass.,  of  which  Marblehead 
is  the  port  of  entry.  The  nearest  light-house  is  Marblehead  Light,  at  the  entrance 
to  the  harbor. 

Money  statement. 

July  1,  1900,  balance  unexpended  $991.  67 

July  1,  1901,  balance  unexpended   991. 67 


B  14. 

IMPROVEMENT  OF  HARBOR  AT  BURLINGTON,  VERMONT. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  until  April  30,  1901.] 

The  improvement  of  this  locality  consists  in  forming  an  artificial 
harbor  in  front  of  the  city  by  constructing  a  breakwater  about  1,000 
feet  from  the  shore. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  Part  I,  page  146. 

During  the  past  fiscal  year  the  old  timber  and  stone  superstructure 
of  the  breakwater  adjoining  and  south  of  the  section  rebuilt  with  stone 
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i()r);j 


in  1SJ)7  was  nMiioviMl  for  a  disliincc'  of  140  (wX  siiul  i'(»j)l5i(  (;(l  with  a 
sin)orstnu'.tiiro  of  concreto.  This  work  was  done  uikIct  contract  dur- 
iiij^-  tht^  low-water  scmisom  of  1  !>()().  Work  was  suspended  Novc^niber 
17,  l!>00,  on  account  of  cold  weather,  and  was  not  resumed  duiin<^  the 
liscal  year,  as  the  watc^r  in  the  lake  hjid  not  subsided  sulliciently. 
Under  an  allotment  of  $5, ()()()  fi-om  the  emero-cncy  river  and  harl)()r 
act  of  flune  (>,  11M)(),  sonu^  rc^pairs  that  wer(^  ur»^('idly  needed  w(5re 
made  to  the  superstructure,  wiiich  had  been  seriously  dama<^ed  by 
storms;  this  work  was  not  beoun  until  lat(>.  in  tlui  season  and  was  sus- 
pended December  (>  on  account  of  cold  weather. 

With  the  unexpended  balance  it  is  proposed  to  continue  the  repair 
work  and  the  replacement  of  the  decayed  su])(M-structure  with  one  of 
concrete  as  soon  as  the  water  in  the  lak(^  is  low  (Miouoh  to  connnence 
work.  It  is  expected  that  all  availa))le  funds  will  be  expended  before 
the  close  of  the  present  workino-  season. 


Money  statement. 

July  1, 1900,  balance  unexpended   $15, 005. 19 

Oc't(iber  16,  1900,  amount  allotted  from  emergency  river  and 

harbor  act  approved  June  6,  1900   5, 000.  00 

  $20,  005. 19 


June  30,  1901,  amount  expended  during  fiscal  year   6, 517. 49 


July  1,  1901,  balance  unexpended   13,  487.  70 

July  1, 1901,  amount  covered  by  uncompleted  contracts   8, 552.  00 


Amount  (estimated)  required  for  completion  of  existing  project   219,  605.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901   50,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATIONS. 


Act  of — 

July  4,  1836   $10,000.00 

March  3,  1837   10,000.00 

July  7,  1838   50,000.00 

June  11,  1844    10,  000.  00 

August  30, 1852   10,  000.  00 

May  19,  1864   308.  00 

.  June  28,  1864   13,500.00 

June  23,  1866   27,672.20 

March  2,  1867   80,  000.  00 

July  11,  1870   25,000.00 

March  3,  1871   30,000.00 

June  10,  1872    30.  000.  00 

March  3,  1873   25,000.00 

June  23,  1874    25,  000.  00 

March  3,  1875   25,000.00 


Note.— In  1872  $6,669.13  was  carried  to 


Act  of — 

August  14,  1876    $20,000.00 

June  18,  1878    20,  000.  00 

March  3,  1879   15,000.00 

June  14,  1880    10,  000.  00 

March  3,  1881   10,000.00 

August  2, 1882   12,000.00 

July  5,  1884   50,000.00 

August  5,  1886    18,  750.  00 

August  11,  1888    35, 000.  00 

September  19,  1890    20,  000.  00 

August  18,  1894    10,  000.  00 

June  3, 1896   10,000.00 

March  3,  1899   15,  000.  00 

July  6,  1900   15,000.00 


Total   622,230.20 


surplus  fund  and  not  expended. 


Allotment  from  emergency  river  and  harbor  act  for  repair  work. 
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Contract  in  force  during  fiscal  year  ending  June  30,  1901. 


Contractor. 

Removing  old  timber 
superstructure  (about 
465  linear  feet),  per 
linear  foot. 

Concrete  footing  blocks, 
in  place,  per  cubic 
yard. 

Concrete,  in  place,  per 
cubic  yard. 

Hemlock  timber  and 
plank,  in  place,  per 
1,000  feet  B.  M. 

Stone  filling,  in  place, 
per  cord  of  128  cubic 
feet. 

Entered  into. 

Approved. 

Commence. 

Complete. 

1899. 

1899. 

1899. 

1900. 

Wm.  James  Daly, 

$8.00 

$8.50 

$7.50 

$30. 00 

$10. 00 

Oct.  26 

Nov.  14 

Dec.  1 

Oct.  311 

Ogdensburg,  N.Y. 

1  Extended  October  29,  1900,  to  October  31, 1901. 


COMMEKCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Number. 

Registered 
tonnage. 

Trips 
made. 

27 
20 
298 

15  to   1, 150 
42  to  100 
60  to  162 

1.256 
171 
639 

Greatest  length,  196  feet;  greatest  draft,  10  feet. 


Freight  handled. 


Articles. 

1897. 

1898. 

1899. 

1900. 

Tons. 
44,597 
36,342 
2,079 
26, 162 

Tows. 

43,352 
36,702 
11, 281 
25, 192 

Tons. 
39,236 
23,334 
8,249 
16,811 

Tons. 
76,762 
21,003 
11,298 
22, 163 

Stone,  gravel,  and  sand  

General  merchandise  

109,180 

116,527 

87, 630 

131, 136 

Passengers  carried,  152,989. 


B  15. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  until  April  30, 1901.] 

The  approved  project  and  the  report  of  progress  of  the  work  to  June 
30, 1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  Part  1,  page  118. 

There  were  no  operations  in  progress  during  the  past  fiscal  year,  and 
at  the  date  of  this  report  the  condition  of  the  improvement  was  the 
same  as  on  June  30,  1900. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project  $11,  248.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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Act  of—  I 

.limo  10,1872   $10,000  ! 

March     IS75   5,  (KM) 

.luno  IS,  1S78   8,000 

March  :i,  1870   r>,  (MK) 

.lunc  14,  1880   2,000 

March  1^,  1881   2,  0(K)  | 

Au^MiHt  2,  1882   2,0(X) 

August  11,  1888   2,500  I 


Act  of— 

ScntcmlM'r  1!>,  ISOO   $5,  (MM) 

.lulv  13,  18«>2   10,000 

August  18,  18114   5,  (MM) 

.luiK^     180()   5,  (MM) 

March     18«)iJ   1,(KM) 


Totul   02, 500 


IV.w/.s  ('iKjiKjfd  ill  ti'iule. 


Number. 

Class. 

Tonnage. 

Draft. 

1899. 

1900. 

Feet. 

5 

5 

18  to  240 

5  to  8 

35 

40 

142  to  150 

5to7 

Freight  handled. 


Articles. 

1896. 

1897. 

1899. 

1900. 

Coal  

Tons. 
5,000 
2,352 
800 
450 
450 

Tons. 
5,000 
1,080 
1,0.50 
300 
250 

Tons. 
4,700 
600 
900 
500 
500 

Tons. 

5, 470 
600 

1,000 
520 
500 

Total  

9,052 

7,680 

7,200 

8,090 

Number  of  passengers  carried  during  calendar  year  ending  December  31, 1900,  6,172. 


B  i6. 

IMPROVEMENT  OF  NARROWS  OF  LAKE  CHAMPLAIN,  NEW  YORK  AND 

VERMONT. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  until  April  30,  1901.] 

This  improvement  consists  in  widening  and  deepening  the  channel 
from  Whitehall,  N.  Y.,  the  northern  terminus  of  the  Champlain  Canal, 
to  Benson  Landing,  Vt.,  a  distance  of  15  miles. 

Under  various  appropriations  a  depth  of  12  feet  in  this  channel  has 
been  made,  with  a  width  of  150  feet;  but  during  suspension  of  work  a 
shoaling  occurred  until  there  was  only  about  10  feet  available  for 
navigation. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
t  Engineers  for  1901,  Part  I,  page  148. 

I    In  July,  1900,  it  was  reported  by  the  navigation  interests  that  a 
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shoal  had  formed  in  Whitehall  Harbor  which  was  a  serious  obstruc- 
tion to  navigation  at  that  place,  and  on  July  31,  1900,  an  allotment  of 
$1,500  was  made  for  its  removal  from  the  emergency  river  and  harbor 
act  of  June  6, 1900.  The  work  was  done  in  September,  1900,  restoring 
the  area  dredged  to  its  former  depth  of  approximately  12  feet.  A 
total  of  2,910  cubic  yards  of  material  was  removed.  No  other  opera- 
tions were  in  progress  during  the  year. 


Money  stateinent. 

July  1,  1900,  balance  unexpended   $74.  09 

July  31,  1900,  amount  allotted  from  emergency  river  and  har- 
bor act  approved  June  6,  1900   1,  500.  00 


$1,  574. 09 

June  30,  1901,  amount  expended  during  fiscal  year   1,  574.  09 


Amount  (estimated)  required  for  completion  of  existing  project   17,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   17, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of — 

August  5,  1886    $30, 000 

August  11,  1888    15,000 

July  13,  1892   18,500 

March  3,  1899   5,000 

June  6,  1900   ^,500 

Total   70,000 


COMMERCIAL  STATISTICS. 

Amount  of  freight  jxissing  through  the  Narrows  of  Lake  Champlain. 


Articles. 


Timber  and  lumber  

Pulp,  wood  -  — 

Salt  

Sugar  and  molasses  

Coal  

Stone,  lime,  and  clay  

Iron  ore  

General  merchandise  

Total  

Number  of  boats  passing  through  the  Narrows 


1897. 


Tons. 
93, 181 
148, 183 
2,340 
2,354 
156, 604 
19,414 
64,  767 
33, 030 


519, 


1898. 


Tons. 
100,806 
125, 656 
2,375 
152 
159, 558 
19, 178 
59,687 
31,319 


498, 731 


,485 


1899. 


Tons. 
134, 496 
141,316 
2,014 
1,839 
218, 480 
31,652 
199, 590 
119,070 


848, 457 


5,502 


1900. 


Tons. 
99,235 
238,834 
1,476 
916 
203,670 
25, 112 
98,696 
46. 802 


714,741 


4,501 


^  Allotment  from  emergency  river  and  harbor  act. 
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B  17. 

KXAMINATION    AM)  Sl'ltVIOY  OK   1 1  KN I  )l':iiS(  )NS  IH)I\T,  I'OUTSMOUTII 
IIAKHOK,  NKW  llAMrSIIIKK. 

[rriiiU'»i  ill  House  I)«)<'.  No.  "Ji.:?,  Kifty  sixth  ( "((iiK'irss,  second  session.] 

Okkk'k  of  tin<:  ('iiiKK  OK  Knoinkkks, 

Unitki)  States  Army, 
\Vat</thujton,  Decciuhcr  ^.V,  1900. 
Sum  I  have  the  lioiior  to  submit  the  accompanying  copies  of  reports, 
dated  AiiLj-iist  i^7  and  December  !!)()()  (witli  ma])  and  a  sheet  of  cross 
sections),  the  former  by  Maj.  L.  Fisk,  (\)r])s  of  Kiioincers,  upon 
prt^liminary  exanunation,  and  th(^  latter  by  C'apt.  Harry  Taylor,  Cor[)s 
of  KnoincHM's,  upon  sui'vey,  reipiircnl  l)y  the  pro\'isions  of  tlie  emer- 
gency rivei'  and  harbor  act  of  elune  (i,  1900,  of  Hendersons  Point, 
Portsmouth  Harbor,  N(mv  Hampshire,  with  a  view  of  removing  a  por- 
tion of  said  point  for  tlu^  purpose  of  improving  navigation  to  the 
navy -yard. 

From  these  reports  and  the  accompanying  papers  it  appears  that  the 
proi)ose{l  impi'ovement  is  not  needed  in  the  int(»rests  of  commerce,  but 
is  considertni  very  essential  in  order  to  permit  the  larger  ships  of  the 
Navy  to  pass  freely  to  the  new  dry  dock,  located  at  the  Portsmouth 
Navy-Yard. 

The  cost  of  the  necessary  work  is  estimated  by  Captain  Taylor  at 
1800,000  if  funds  are  made  available  for  carrying  on  the  work  continu- 
ously.   For  the  reasons  given,  this  estimate  is  increased  to  180,000 
if  the  work  be  not  prosecuted  under  a  single  contract. 
Ver}'  respectful!}  ,  3'our  obedient  servant, 

John  M.  Wilson, 
Brixj.  Geii.^  C J def  of  Engineers^ 

if.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  ^Yafl\ 


preliminary  ^examination  of  HENDERSONS  POINT,  PORTSMOUTH  HAR- 
bor, new  hampshire,  with  a  view  to  removing  a  portion  of 
said  point  for  the  purpose  of  improving  navigation  to  the 
navy-yard. 

United  States  Engineer  Office, 
Portsmouth,  JS^.  II.,  AugiM  ^7,  1900. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  June  13,  1900,  I  have  the  honor  to  submit  the  following  report  of 
preliminary  examination  of  Hendersons  Point,  Maine,  Portsmouth 
Harbor,  New  Hampshire,  with  a  view  of  removing  a  portion  of  said 
point  for  the  purpose  of  improving  navigation  to  the  navy -yard. 

The  channel  makes  at  this  place  an  abrupt  turn  of  60  degrees,  and 
Hendersons  Point  narrows  the  available  width  to  about  one-half  what 
it  is  immediately  above  and  below,  makes  the  tidal  currents  excessive, 
and  renders  it  extremely  difficult  to  handle  vessels  of  the  size  to  be 
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accommodated  by  the  new  dry  dock  at  the  nav3^-yard,  the  entrance  to 
which  is  less  than  YOO  3^ards  above  the  point. 

The  removal  of  all  or  a  portion  of  the  point  would  greatly  facilitate 
access  to  the  dry  dock.  In  order  to  make  an  estimate  of  the  cost  a 
survey  in  great  detail  will  be  necessar}^,  and  while  covering  but  a  small 
area,  it  will  cost  about  $750,  as  the  tidal  currents  are  so  strong  it  will 
only  be  possible  to  work  at  and  near  slack  water.  There  being  no 
available  balance  from  former  appropriations,  the  allotment  of  this 
amount  from  the  act  of  June  6,  1900,  is  requested. 
Very  respectfully,  your  obedient  servant, 

W.  L.  FisK, 

Majo't\  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Portsmouth^  N.  11. ,  Septer.ibei'  5,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
This  improvement  is  not  required  by  the  commercial  interests  of 
this  port,  as  vessels  of  the  size  handling  the  local  commerce  (which  is 
almost  entirely  coal)  have  little  or  no  difficulty  coming  up  to  the  city 
wharves. 

The  only  question  involved  is  that  of  the  requirements  of  the  naval 
service,  upon  which  I  am  not  prepared  to  express  any  opinion  beyond 
that  given  in  my  report,  as  1  have  had  no  experience  in  connection 
with  the  handling  of  large  vessels  of  naval  types. 

There  is  ample  depth  of  water  in  the  channel  at  the  lowest  water 
for  the  largest  vessel  in  the  world,  and  at  slack  water,  either  high  or 
low,  I  presume  naval  vessels  could  be  handled  with  little  trouble;  but 
at  any  other  times  there  are  terrific  currents  and  eddies  which  must 
make  the  handling  of  very  heavy  ships  extremely  difficult  and,  1  judge, 
dangerous,  as  the  channel  is  very  narrow,  with  banks  of  solid  rock  on 
both  sides. 

W.  L.  FiSK, 

Major ^  Corps  of  Engineers. 

[Fourth  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York.,  Septemh&i-  6,  1900. 

Respectfully  returned  to  the  Chief  of  Engineers. 

By  the  preceding  indorsement  it  appears  that  the  improvement  is  not 
worthy  of  being  made  by  the  United  States  for  the  benefit  of  "the  com- 
mercial interests"  of  the  port.  As  regards  the  naval  interests  of  the 
port,  attention  is  invited  to  copies  of  a  correspondence  between  this 
office  and  the  officer  commanding  the  Kittery  Navy -Yard,  June  16  and 
19,  1899,  relative  to  the  necessity  for  widening  the  channel  at  Seavys 
Island  by  an  improvement  on  the  right  bank  of  the  river  opposite 
Hendersons  Point. 

The  language  of  the  naval  connnander  is  ver}^  guarded,  and  it  is 
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assiimod  that  lie  would  ImNc  I'cctoinnicndcd  (he  iiiipioNciiiciit  in  mmiis- 
(:dvjil)l('  t(M-ins  hud  lie  dcMMiicd  i(  ncccssjii-v  U>v  luiviil  purposes. 
In  viow  of  the  l'oro»(()iii«:!^  tlic  iiuprovcnuMit  is  not,  rccoinnKMidcd. 

(i.  L.  (iITLKHPIK, 

Colnurl^  (orj).s  of  Kiuji )!<'(' t'S^ 

Division  Kikijln.tcr. 

[Kiltli  iiiilorHoiiiciil.] 

Office  Ciiifk  ok  Kncjinefus, 

U.  S.  Army, 

ocioiH^r  'Br>,  mo. 

Rospoctfully  su))niitt(Ml  to  the  Seeit^tary  of  War. 

This  is  a  report  upon  preliniinaiT  examination  of  Hendersons  Toint 
(Maine),  rortsnioutli  Harbor,  New  Hampshire  (full  text  of  item  given 
within),  required  by  the  provisions  of  the  emergencv  river  and  harbor 
act  of  eJune  6,  1900. 

The  local  and  division  engineers  are  of  opinion,  ex])ressed  in  third 
and  fourth  indorsements  hereon,  that  the  proposed  improvement  is  not 
required  by  the  commercial  interests  of  the  port. 

Attention  is  respectfully  invited  to  the  iiccompanying  letter,  dated 
the  2!^d  instant,  to  the  Secn^tary  of  War  by  the  Secretary  of  the  Navy, 
who  quotes  and  concurs  in  opinion  of  the  Chief  of  the  Bureau  of  Yards 
and  Docks,  Navy  Department,  that  it  is — 

very  necessary  that  navigation  at  the  point  named  should  l)e  improved  on  account  of 
its  vahie  to  tlie  naval  service.  If  this  he  not  done  the  dry  dock  referred  to  will  not 
be  available  for  a  large  number  of  the  most  important  vessels  of  the  naval  service, 
and  tlie  usefulness  of  the  yard  will  be  largely  impaired. 

In  view  of  this  opinion  of  the  Secretary  of  the  Nav3%  I  recommend 
that  the  local  officer  be  directed  to  make  a  survey,  estimated  to  cost 
not  more  than  $750,  and  to  prepare  a  plan  and  estimate  of  cost  of 
improvement  required. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers., 

TJ.  S.  Army. 

[Sixth  indorsement.] 

War  Department, 

October  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War:  . 

John  C.  Scofield, 

Chief  Clerk. 


letter  of  col.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

New  York,  W.  Y.,  June  16,  1899. 
Sir:  The  river  and  harbor  act  approved  March  3,  1899,  contains  an 
item  for  a  survey  of    Pull -and -be-damned  Point,  Portsmouth  Harbor," 
with  a  view  to  its  removal,  so  far  as  the  same  is  an  obstruction  to 
navigation. 
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I  have  the  honor  to  request  to  be  informed  if  this  item  was  inserted 
at  the  suggestion  of  the  Navy  Department  for  the  purpose  of  facili- 
tating the  navigation  of  the  harbor  in  its  relation  to  the  navj^-j^ard 
and  of  the  special  necessity  for  this  improvement. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Colonel^  Corps  of  Engineers, 
Division  Engineer^  Northeast  Division. 

The  Commanding  Officer, 

U.  S.  Navy-Yard^  Portsmouth,  N.  IL 


letter  of  rear-admiral  george  c.  remey,  united  states  nayy. 

United  States  Navy- Yard, 

Portsraauth,  K  IL,  June  19,  1899. 
Sir:  In  reply  to  your  letter  of  the  16th  instant,  received  at  my  office 
during  an  absence  from  this  yard,  I  have  the  honor  to  inform  you  that 
I  have  no  knowledge  whatever  as  to  who  suggested  the  item  for  a  sur- 
vey of  "  PuU-and-be-damned  Point,  Portsmouth  Harbor,"  river  and 
harbor  act  approved  March  3,  1899. 

2.  The  removal  of  a  portion  of  Pull-and-be-damned  Point  has  long 
been  a  topic  of  public  discussion  in  the  local  press. 
Very  respectfully, 

Geo.  C.  Remey, 

Rear- Admiral,  United  States  Wavy, 
Commandant  Navy- Yard  and  Station. 

Col.  G.  L.  Gillespie, 

Corps  of  Engineers,  Division  Engineer,  Northeast  Division, 

Anny  Building,  New  York,  N.  Y. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington!,  September  10,  1900. 
Sir:  The  emergency  river  and  harbor  act  approved  June  6,  1900, 
makes  provision  for  a  preliminary  examination  of  Hendersons  Point, 
Portsmouth  Harbor,  New  Hampshire,  with  a  view  of  removing  a  por- 
tion of  said  point  for  the  purpose  of  improving  navigation  to  the 
navy-yard.  The  act  also  calls  for  a  survey,  with  plan  and  estimate  of 
improvement  pro]:)()sed,  provided  the  localit}^  is  deemed  to  be  worthy 
of  improvement  hy  the  United  States. 

1  am  just  in  receipt  of  the  report  of  the  preliminary  examination  at 
Hendersons  Point,  and  the  local  officer,  Maj.  W.  L.  Fisk,  Corps  of 
Engineers,  states  as  follows: 

This  iinprovemeiit  is  not  required  by  the  connnercial  interests  of  this  port,  as  ves- 
sels of  the  size  handling  the  local  comnierce  (which  is  almost  entirely  coal)  have  little 
or  no  difficulty  coming  up  to  the  (tity  wharves. 

The  only  question  involved  is  that  of  the  requirements  of  the  naval  service.  *  *  * 
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Thero  is  ample  dopMi  of  water  in  t.lio  cluiiiiu'l  at  tlui  lowest  water  for  tlie  iar(j;eHt 
vessel  in  the  world,  and  at  slack  water,  eitlu^r  lii<,'li  or  low,  I  i)resnnu!  naval  vessels 
eould  be  handled  with  little  tronhle;  bnt  lit  any  other  times  there  are  terrific  (cur- 
rents and  eddies  which  nnist  make  the  handlin)^  of  very  lunivy  ships  extremesly 
diflicult  and,  I  jud^e,  dan^'erons,  as  the  channel  is  very  narrow,  with  hanks  of  solid 
roek  on  both  sitles. 

Tlic  Division  Knoineor,  C'ol.  (J.  L.  ( iillospie,  C()i  j)s  of  Knj^-iiieers,  in 
rorwai-din^-  Ahijor  Fisk's  import,  stjitos  thsit- 

Hy  the  preceding  indorsement  it  a|)pears  that  the  improvement  is  not  worthy  of 
bein^  made  by  the  United  States  for  the  benelit  of  "the  commercial  interests"  of  the 
port.  As  re«j:ards  the  naval  interests  of  the  jiort,  attention  is  invite<l  to  copies  of  a 
correspondence  betwet>n  this  otlice  and  tluM)Hicer  connniindin^'  the  Kittery  Navy- 
Yard,  June  1()  and  U),  1899,  relative  to  the  necessity  for  widenin}.!  the  channel  at 
Seavys  Island  by  an  imj)rovement  on  the  n<i:ht  bank  of  the  river,  op|)osite  Hender- 
sons l*oint.  The  lan«;ua«xe  of  the  naval  connnander  is  very  «;narded,  and  it  isassnmed 
that  he  would  have  recommended  tlu^  improvement  in  unmistakable  terms  had  he 
deemed  it  necessary  for  naval  })uri)oses. 

In  view  of  the  foregoing  the  improvement  is  not  recomnuMided. 

In  order  that  a  correct  eoncliision  may  be  reached  as  to  tlie  propriety 
and  necessity  for  a  survey  under  the  terms  of  the  act,  1  recommend 
that  the  Secretary  of  the  Navy  be  requested  to  state  whether  in  his 
judgment  the  requirements  of  the  naval  service  demand  that  a  portion 
of  Hendersons  Point,  Portsmouth  Harbor,  shall  be  removed  for  the 
purpose  of  improving  navigation  to  the  navy-3"ard  at  Portsmouth,  N.  H. 
Ver}^  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Gm.^  Chief  of  Engineers^ 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 

War  Department, 

September  1900. 

Respectfull}^  referred  to  the  honorable  the  Secretary  of  the  Navy, 
with  request  that  the  information  desired  by  the  Chief  of  Engineers 
be  furnished,  if  practicable. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 


letter  of  the  secretary  of  the  navy. 

Nayy  Department, 
Washington,  October  1900. 
Sir:  Referring  to  your  indorsement  of  the  14th  ultimo  on  the  letter 
of  Brig.  Gen.  John  M.  Wilson,  Chief  of  Engineers,  U.  S.  A.,  request- 
ing the  views  of  this  Department  as  to  whether  the  requirements  of 
the  naval  service  demand  that  a  portion  of  Hendersons  Point,  Ports- 
mouth Harbor,  shall  be  removed  for  the  purpose  of  improving  navi- 
gation in  the  navy-yard  at  Portsmouth,  N.  H.,  I  have  the  honor  to 
inform  you  that  the  Chief  of  the  Bureau  of  Yards  and  Docks,  to  whom 
the  letter  of  the  Chief  of  Engineers  was  referred,  has  submitted  the 
following  report,  in  which  the  Department  concurs: 

The  Bureau  has  given  careful  consideration  to  the  subject  of  the  removal  of  a  por- 
tion of  Hendersons  Point,  Portsmouth  Harbor,  and  has  received  a  copy  of  the  corre- 
spondence referred  to  by  Colonel  Gillespie.   In  this  correspondence  the  commandant 


1062     EEPOKT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


of  the  station  made  no  recommendation  in  the  matter,  but  the  Bureau  does  not 
regard  that  as  conclusive  that  he  did  not  consider  such  an  improvement  desirable  or 
even  necessary. 

The  navigation  of  this  portion  of  the  channel,  which  is  between  the  Portsmouth 
Navy-Yard  and  the  lower  harbor,  is  well  known  to  be  difficult,  if  not  dangerous,  for 
the  large  battle  ships  of  the  Navy.  The  current  at  this  point  is  exceedingly  swift, 
except  immediately  at  the  turn  of  tide.  As  a  matter  of  fact,  none  of  the  battle  ships 
have  passed  up  to  the  Portsmouth  Navy-Yard,  the  commanders  of  these  vessels  pre- 
ferring to  undergo  the  inconvenience  of  retaining  the  ships  in  the  lower  harbor  and 
receiving  coal  and  other  supplies  by  lighters  rather  than  incur  the  risks  of  passing 
through  the  channel  at  Hendersons  Point. 

The  Government  has  under  construction  at  this  navy-yard  one  of  the  largest  dry 
docks  recently  authorized  by  Congress,  which  was  required  to  be  not  less  than  700 
feet  in  length  and  evidently  intended  to  fit  this  yard  for  handling  in  dock  the  largest 
vessels  in  the  service. 

The  Bureau  considers  it  very  necessary  that  navigation  at  the  point  named  should 
be  improved  on  account  of  its  value  to  the  naval  service.  If  this  be  not  done,  the 
dry  dock  referred  to  will  not  be  available  for  a  large  number  of  the  most  important 
vessels  of  the  naval  service  and  the  usefulness  of  the  yard  will  be  largely  impaired. 

Very  respectfully, 

J.  D.  Long, 

Secretary. 

The  Honorable  the  Secretary  of  War. 


survey  of  hendersons  point,  portsmouth  harbor,  new  hampshire, 
with  a  view  to  removing  a  portion  of  said  point  for  the  pur- 
pose of  improving  navigation  to  the  navy-yard. 

United  States  Engineer  Office, 

Portsmouth.^  N.  H. ,  December  ^i,  1900. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  October  30,  1900,  I  have  the  honor  to  submit  the  following-  report 
of  a  survey  of  Hendersons  Point  (Maine),  Portsmouth  Harbor,  New 
Hampshire,  ^'with  a  view  of  removing  a  portion  of  said  point  for  the 
purpose  of  improving  navigation  to  the  navy -yard." 

Under  date  of  August  27, 1900,  Maj.  W.  L.  Fisk,  Corps  of  Engineers, 
submitted  a  report  of  a  preliminary  examination  of  this  point.  In  this 
report  it  was  stated  that — 

The  channel  makes  at  this  place  an  abrnpt  turn  of  60  degrees,  and  Hendersons 
Point  narrows  the  available  width  to  abont  one-half  what  it  is  immediately  above 
and  below,  makes  the  tidal  currents  excessive,  and  renders  it  extremely  difficult  to 
handle  vessels  of  the  size  to  be  accommodated  by  the  new  dry  dock  at  the  navy-yard, 
the  entrance  to  which  is  less  than  700  yards  above  the  point.  The  removal  of  all  or 
a  portion  of  the  })oint  would  greatly  facilitate  access  to  the  dry  dock. 

And  in  third  indorsement  on  the  same  report,  dated  September  5, 
1900,  Major  Fisk  further  stated  that— 

This  improvement  is  not  required  by  the  commercial  interests  of  this  port,  as  vessels 
of  the  size  handling  the  local  connnerce  (which  is  almost  entirely  coal )  have  little  or 
no  difficulty  coming  up  to  the  city  wharves. 

The  only  question  involved  is  that  of  the  requirements  of  the  naval  service,  upon 
which  I  am  not  prepared  to  express  any  opinion  beyond  that  given  in  my  report,  as 
I  have  had  no  experience  in  connection  with  the  handling  of  large  vessels  of  naval 
types. 

There  is  ample  depth  of  water  in  the  channel  at  the  lowest  water  for  the  largest 
vessel  in  the  world,  and  at  slack  water,  either  high  or  low,  1  presume  naval  vessels 
could  be  handled  with  little  trouble;  but  at  any  other  times  there  are  terrific  currents 
and  eddies  which  must  make  the  handling  of  very  heavy  ships  extremely  difficult 
and,  I  judge,,  dangerous,  as  the  channel  is  very  narrow,  with  banks  of  solid  rock  on 
both  sides. 
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Tin*  limp'  wliicli  is  foi-wiii'dcd  iHMcwil li  is  (lie  rcsiiKol'  a  vmtv  carcrul 
survey,  iiiid  the  estiuudc  ol"  (lie  (jU!iii(i(i('s  (o  he  reiiioNcd  is  hclievcd  to 
be  viM'v  close.  It  is  es(iinated  (lm(,  if  suHicieiit  nioiiey  is  sivaihihle  to 
carry  on  the  iinprovcineiit  coiitimioiisly  the  point  can  be  removed  to  a 
(iep(h  of  80  feet  l)olo\v  mean  low  wa(er  for  a  distance  of  880  feet,  meas- 
iii-ed  from  the  hi<>;h-vvater  line,  and  that  the  work  can  be  accomplished 
ill  about  (liree  years,  at  an  es(  iuia(ed  cost  of  $S00,000,  but  that  if  aj)pro- 
priations  are  not  suilicient  to  carry  on  tlu^  work  continuously  the  esti- 
ma((Hl  cost  will  be  $1,1SO,000.  Tl'ie  detailed  reasons  for  the  dilfei-enco 
in  (hese  two  cstimaies  arc*  oiven  in  the  report  of  Assis(ant  Knj^ineer 
\\ .  V.  Kobinson,  a  co])y  of  which  is  foi-warded  herewith. 

It  does  not  ai)})ear  from  the  recoi'ds  of  this  ollice  that  there  has  ever 
been  any  complaint  made  by  the  conmiercial  interests  that  this  point 
is  an  unreasonable  obstruction  to  nayit>ation  or  that  its  rc^moval  is  a 
necessity  in  the  interests  of  the  conuuerce  which  now  seeks  this  port, 
and  in  my  o])inion  the  benefit  to  commerce  which  would  result  from 
its  removal  is  not  sufficient  to  justify  the  cost.  1  am  not  prepared  to 
give  an  opinion  as  to  the  benefit  to  the  Navy. 

A  letter  from  the  collector  of  customs,  dated  March  13,  1900,  for- 
wardino-  commercial  statistics  for  the  calendar  year  ending  December 
31,  1891),  together  with  its  inclosure,  is  also  forwarded  herewith.  It 
will  be  observed  that  over  98  per  cent  of  the  tonnage  of  imports  is 
coal  and  that  the  balance  consists  of  materials  which  are  of  compara- 
tively small  value. 

Very  respectfully,  your  obedient  servant, 

Harry  Taylor, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Weiv  York,  Decemler  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

The  proposed  improvement  is  not  required  by  the  commercial  inter- 
ests of  the  port,  but  in  view  of  the  opinion  expressed  by  the  Secretary 
of  the  Navy  that  the  improvement  is  very  necessary  in  relation  to  the 
use  by  naval  ships  of  the  dry  dock  located  at  the  Kittery  Navy-Yard, 
I  have  the  honor  to  recommend  the  locality  as  worthy  of  improvement 
by  the  United  Statea  at  the  estimated  cost  of  1800,000. 

G.  L.  Gillespie, 
Colonel,  Carps  of  Engineers, 

Division  Engineer. 


^Kot  printed.  A  portion  of  this  map  was  printed  in  House  Doc.  No.  263,  Fifty-sixth 
Congress,  second  session. 
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repokt  of  mr.  w.  f.  robinson,  assistant  engineee. 

United  States  Engineer  Office, 

Portsmouth,  N.  H.,  December  31,  1900. 

Captain:  I  have  the  honor  to  submit  herewith  map^  (in  two  sheets)  of  the  recent 
survey  of  Hendersons  Point,  Maine,  Portsmouth  Harbor,  New  Hampshire,  together 
with  an  estimate  of  the  cost  of  the  removal  of  same. 

The  whole  point  is  solid  ledge  covered  with  a  thin  covering  of  earth.  For  the  pur- 
pose of  this  estimate  it  has  been  considered  all  ledge.  The  point  has  been  divided 
into  four  sections  on  the  drawing  with  the  quantities  in  cubic  yards  in  each  section. 
Sections  I,  II,  and  III,  the  removal  of  which  would  increase  the  width  of  the  chan- 
nel about  50  per  cent  at  this  point,  contain  195,814  cubic  yards,  and  the  following 
estimate  is  based  on  the  assumption  that  a  single  contract  for  the  removal  of  the 
three  sections  will  be  made. 

The  time  required  to  complete  the  work  from  time  of  commencement  will  ]jrobably 
be  three  years,  and  one-third  of  the  total  cost  of  the  work  could  be  used  each  year. 

The  estimated  price  for  removing  the  ledge  and  wasting  it  in  the  coves  on  either 
side  of  the  point  is  placed  at  $3.88+  per  cubic  yard.  The  estimate  is  based  on  the 
plan  of  using  a  cofferdam,  which  is  believed  to  be  the  most  economical  way  of  doing 
the  work,  and  the  following  items  enter  into  the  estimate: 

Removing  16,000  cubic  yards  of  ledge  to  make  a  foundation  for  the  dam,  at 


110  per  cubic  yard   $160,  000 

Building  1,400  feet  of  cofferdam  and  filling  same  with  ballast   140,  000 

Plant,  pumping,  and  maintenance  of  the  dam  for  the  time  the  work  is  in 

progress    50, 000 

Removal  of  cofferdam  after  ledge  is  removed   20,  000 

Drilling,  blasting,  and  removing  195,814  cubic  yards  of  ledge,  at  $2  per  cubic 

yard   391,628 

Engineering  expenses  and  contingencies   38,  372 


Total   800, 000 


Under  the  proposal  to  remove  small  portions  under  any  one  contract,  the  estimated 
cost  is  as  follows:  To  remove  the  portion  of  ledge  in  the  three  sections,  I,  II,  and 
III,  which  lies  above  the  plane  of  mean  low  water,  49,911  cubic  yards,  at  $2  per 
cubic  yard,  $99,822,  which  can  be  done  with  derricks  and  cars.  The  remaining  por- 
tion below  that  plane  would  be  subaqueous  work,  145, 903  cubic  yards,  at$7,  =$1,021,321. 
It  will  not  be  practicable  to  use  a  cofferdam  for  the  work  under  this  proposition,  so 
the  removal  would  have  to  be  done  by  drilling  and  blasting  under  water  and  the 
material  excavated  by  means  of  dredges.  As  the  current  is  very  rapid  at  this  point, 
$7  per  cubic  yard  is  not  thought  to  be  an  excessive  price. 

Recapitulation. 

Removing  ledge  which  lies  above  the  plane  of  mean  low  water,  49,911 


cubic  yards,  at  $2   $99,  822 

Removing  ledge  which  lies  below  the  plane  of  mean  low  water,  145,903 

cubic  yards,  at  $7    1,  021, 321 

Contingencies,  etc   58,  857 


Total   1,180,000 


Respectfully  submitted. 

W.  F.  Robinson, 
Assistant  Engineer. 

Capt.  Harry  Taylor, 

Corps  of  Engineers. 


letter  of  MR.  RUFUS  N    ELWELL,  COLLECTOR  OF  CUSTOMS  AT  PORTSMOUTH,  N.  H. 

Office  of  the  Collector  of  Customs, 

Port  of  Portsmouth,  N.  H. ,  March  13,  1900. 
Sir:  The  figures  in  inclosed  form  relative  to  imports  are  approximate.   As  nearly  all 
vessels  entering  this  port  with  cargo  arrive  from  American  port's  on  the  North  Atlantic 
seaboard,  they  are  not  required  to  produce  manifests  of  cargoes  at  custom-house. 


^  Not  reprinted;  printed  in  House  Doc.  No.  263,  Fifty-sixth  Congress,  second  session. 
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With  the  rxccptioM  t»f  I'on'if^ni  cdiil  lliat  is  impoitcd  in  liritinli  HUiumorH  of  Jil)()ut2() 
feet  (Inil't,  about  all  tlui  coal  tliat  arrives  lu-rc  is  hroiij^'lif  by  sailiiif;  veHaelw  and  bar}^eH 
of  lar^t'  tonnairt',  from  b^)  to  25  feet  draft. 

A  lar^i'  luimbcr  of  saibiij.;  vcssc  Is  of  small  toiuia^t',  of  10  fcu't  draft,  briii^  ])nildin^ 
sand,  stoiu>,  molding;  sand,  fcrlilizcr,  cement,  etc.,  most  of  which  <;oes  npconntry  to 
mamifactiiriii^  towns.  Some  of  thesis  voshciIh  load  here  with  leather  scrap,  hay,  cord 
wood,  etc. 

Some  years  there  are  receivetl  a  ixrvnt  many  thousand  railroad  ties  in  vessels  from 
r>ritish  provinci's;  last  year  there  were  very  few,  which  makes  forei<,Mi  entrances  and 
clearances  smaller  than  usual. 

There  is  some  clay  siiipped  from  up-river  banks,  but  the  exports  (Consist  almost 
entirely  of  bricks,  of  whii'h  about  twenty  to  twenty-live  million  are  shipped  annually. 
Respectfully,  yours, 

RuKrs  N.  Im>wki,l, 

Collector. 

Maj.  \V.  L.  FisK, 

Cor})}<  of  Emjhiecrs. 


Commercial  statistics  for  PortsmoKth  /lorhor,  N'eir  ILiiiipxItire,  for  the  calendar  year  end- 
ing December  SI,  1899. 

ENTRANCES  ;.NI)  CLEARANCES. 


[Amount  of  reveime  collected  during  the  year,  :fl6,070.25.] 


Number. 

Tonnage. 

Entrances: 

Foreign  

14 
943 

25 
900 

8, 824 
313, 508 

13,950 
310, 000 

Coastwise  

Clearances: 

Foreign  

Coastwise  

IMPORTS  AND  EXPORTS. 

Imported. 

Exported, 

Coal  

Tons. 
350, 000 
1,700 
10, 000 
3,000 
6,000 
800 
1,600 
2, 000 
700 

Tons. 

Iron  

Stone  

Sand  

Lumber  

Salt  

Lime,  cement,  and  plaster  

Fertilizer  

Clav  

6,000 
58,000 
500 

Bricks    

Merchandise   

B  i8. 

EXAMINATION  AND  SURVEY  OF  BEVERLY  HARBOR,  MASSACHUSETTS. 

[Printed  in  House  Doc.  No.  129,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Novemher  30^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  13,1900,  and  November  20,  1900,  by  Maj.  W.  L.  Fisk,  Corps 
of  Engineers,  giving  the  results  of  preliminary  examination  and 
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survey,  respectively,  authorized  by  the  emergency  river  and  harbor  act 
approved  June  6,  1900,  of  Beverly  Harbor,  Massachusetts,  "with  a 
view  to  the  straightening,  widening,  deepening,  and  otherwise  improv- 
ing the  entrance  to  the  harbor  and  the  approaches  to  the  wharves  and 
docks  therein." 

From  a  survey  made  in  1889,  it  was  found  that  Beverly  Harbor 
possessed  an  available  channel  of  18  feet  depth  at  mean  low  water  to 
the  wharves  of  the  town,  but  the  claim  has  been  made  that  this  channel 
has  deteriorated  materially.  The  present  survey  shows  that  while  no 
material  shoaling  has  taken  place,  the  width  of  the  18-foot  channel  is 
so  narrow  at  certain  points  as  to  make  it  quite  difficult  to  take  heavy 
coal  vessels  through  without  touching  on  one  side  or  the  other. 

In  order  to  give  a  clear  channel  width  of  200  feet  at  low  water. 
Major  Fisk  recommends  a  limited  amount  of  dredging,  estimated  to 
cost  $10,000,  and  states  that  to  this  extent  the  locality  is  worthy  of 
improvement  by  the  General  Government.  The  views  of  the  local 
officer  are  concurred  in  b}^  the  division  engineer,  Col.  G.  L.  Gillespie, 
Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers, 

U.  8.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  beverly  harbor,  massachusetts, 
with  a  view  to  the  straightening,  widening,  deepening,  and 
otherwise  improving  the  entrance  to  the  harbor  and  the 
approaches  to  the  wharves  and  docks  therein. 

United  States  Engineer  Office, 
Portsm^outh,  K  11. ,  August  IS,  1900. 
General:  In  compliance  with  instructions  contained  in  your  letter 
of  June  13,  1900,  I  have  the  honor  to  submit  the  following  report  of 
preliminary  examination  of  Beverly  Harbor,  Massachusetts,  with  a 
view  to  the  straightening,  widening,  deepening,  and  otherwise  improv- 
ing the  entrance  to  the  harbor  and  the  approaches  to  the  wharves  and 
docks  therein:" 

The  harbor  is  fully  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1890,  page  524,  and  is  of  considerable  importance.  A 
survey  was  made  in  1889  and  showed  an  available  channel  of  18  feet 
depth  at  mean  low  water  to  the  wharves  of  the  town.  The  claim  is 
now  made  that  this  channel  has  shoaled  materially  and  so  narrowed 
up  in  places  that  vessels  drawing  as  little  as  12  or  11  feet  get  aground 
in  it. 

The  facts  as  to  existing  circumstances  can  onl}^  be  determined  by  a 
resurvey ,  which  I  recommend  be  made  and  which  will  cost  $500.  There 
being  no  available  balance  from  former  appropriations,  the  allotment 
of  this  amount  from  the  act  of  J une  6,  1900,  is  requested.  The  data 
furnished  by  the  survey  will  determine  whether  or  not  improvement 
should  be  undertaken.    The  commerce  now  interested  in  this  harbor 
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»4ivatly  ox('0(h1s  tluil  at  tin*  lime        1S)S!>  survey  was  made,  and  in  iny 
()j)ini()M  (ho  harbor  is  wortliy  ol'  I'cstoratioii  it'  the  results  of  tiie  i)ro- 
posed  survey  show  that  th(»  ehaiiiiel  has  coutractinl  and  slioahid  to  the 
extent  elainied  by  thos(\  inter(\sl(Hl  in  tlie  iniproveiiient. 
Very  resinH'tl'ullv,  vour  obedic^it  s(»rvant, 

W.  L.  FiSK, 

V>\\^.  Gen.  John  M.  Wilson, 

Chh'f  (>f  Kmjineer^^  IL  xV.  A. 

(Through  the  Division  Kn^nneer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Ntm  York,  Avgmt  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in 
the  views  of  the  district  officer. 

G.  L.  Gillespie, 

Colonel,  Cm'ps  of  Kngineers, 

Divisimi  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Augiist  17,  1900. 

Respectfully  submitted  to  the  Secretaiy  of  War. 

This  report  relates  to  a  preliminary  examination  of  Beverly  Harbor, 
Massachusetts  (full  text  of  item  given  within),  required  by  the  emer- 
gency river  and  harbor  act  of  June  6,  1900. 

In  1889  there  was  an  available  channel  of  18  feet  depth  at  mean  low 
water  to  the  wharves  of  the  town,  but  it  is  now  claimed  that  vessels 
drawing  12  or  14  feet  ground  in  the  channel. 

The  local  officer  is  of  opinion,  concurred  in  by  the  division  engineer, 
that  the  harbor  is  worthy  of  restoration  if  the  results  of  the  proposed 
surve}^  show  that  the  channel  has  contracted  and  shoaled  to  the  extent 
claimed  by  those  interested  in  the  improvement. 

1  recommend  that  a  survey  of  the  harbor  be  authorized  in  accord- 
ance with  the  views  of  the  local  and  division  engineers. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

tl.  S.  Army. 

[Third  indorsement.] 

War  Department, 

August  18,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secreta/ry  of  War. 
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SURVEY  OF  BEVERLY  HARBOR,  MASSACHUSETTS,  WITH  A  VIEW  TO  OBTAIN- 
ING A  CHANNEL  200  FEET  WIDE  AND  18  FEET  DEEP  AT  MEAN  LOW 
WATER. 

United  States  Engineer  Office, 

Portsmouth,  N.  II. ,  November  1900. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  August  21,  1900,  I  have  the  honor  to  report  as  follows  upon 
the  survey  of  Beverly  Harbor,  Massachusetts,  made  under  the  pro- 
visions of  the  river  and  harbor  act  of  June  6,  1900: 

The  harbor  is  fully  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1890,  page  524.  As  stated  in  my  report  of  August  13, 
1900,  upon  the  preliminary  examination  of  this  harbor,  it  was  claimed 
that  the  channel  of  18  feet  depth  at  mean  low  water,  shown  by  the 
survey  of  1889,  had  shoaled  to  depths  of  12  or  14  feet. 

The  present  survey,  however,  made  during  September,  1900, 
(tracing  herewith^)  shows  that  there  has  been  no  shoaling  whatever, 
and  agrees  with  that  of  1889  to  such  a  remarkable  degree  that  it  is 
worthy  of  special  notice. 

The  width  of  the  18-foot  channel  is  shown  to  be  so  narrow,  however, 
at  the  sharp  turn  between  Tucks  Point  and  Salem  Willows  as  to  make 
it  quite  difficult  to  take  the  heavy  coal  vessels  through  without  touch- 
ing on  one  side  or  the  other. 

It  is  therefore  recommended  that  a  small  amount  of  dredging, 
estimated  at  18,230  cubic  yards,  be  done  at  the  places  indicated  on  the 
chart  in  order  to  give  a  clear  channel  width  of  about  200  feet  between 
the  curves  of  18-foot  depths  at  mean  low  water.  As  this  work  will  be 
merely  trimming  along  the  edges  of  the  channel,  and  as  a  contractor 
must  haul  out  to  allow  vessels  to  pass,  the  cost  is  estimated  at  50  cents 
per  yard,  or — 

18,230  cubic  yards,  at  50  cents   $9, 115 

Contingencies,  etc.,  about  10  per  cent   885 

Total   10, 000 

Some  of  the  coal  barges  entering  draw  16  to  17  feet  with  an  occa- 
sional vessel  of  20  to  22  feet  draft.  As  there  is  an  average  rise  and 
fall  of  tide  of  9.2  feet  the  latter  vessels  would  suffer  very  little  delay. 

Although  the  value  and  importance  of  reliable  and  complete  com- 
mercial statistics  were  very  strongly  urged  upon  those  present  at  the 
hearing  held  in  Beverly  on  August  6  last,  the  only  ones  I  have  been 
able  to  obtain  will  be  found  in  Mayor  Webber's  letter  of  November  5, 
1900,  and  its  inclosure  (copies  herewith),  and  are  of  little  value  in 
determining  whether  or  not  this  harbor  is  worthy  of  improvement. 

I  am,  however,  of  the  opinion  that  Beverly  Harbor  is  worthy  of 
improvement  by  the  General  Government  as  indicated  in  the  above 
estimate,  and  to  that  extent  only. 

Very  respectfull}^,  your  obedient  servant, 

W.  L.  FisK, 

Major.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.  U.  S.  A. 
(Through  the  Division  Engineer.) 

'Not  Drinted. 


AITKNDIX  «  RKPOKT  OK  OAI'TAIN  TAYLOR. 


( First  iiidorst'iiu'iil.) 

North  KAST  Division  En(jinker  Offk^k, 

Nnn  York,  Novemher tUlH). 
Respootfully  forwsirdod  to  tlio  Chief  of  Kno;iii(UM'.s,  concurring  in 
\\w  views  and  rcconiincndations  of  \\w  district  olliccr. 

G.  L.  (ilLLKSriK, 

Colonel^  C(>rj>K  o  f  Kikj! n<'<  rs^ 

Division  KiKjnu'e'r. 


l-KPTKU  OF  MR.  IIRN.IAMIN    1).  WFMUFK,  MAYOR  OF  MFVKRI.Y,  MASS. 

City  of  JiKVKRLY,  Mass.,  Kxkcutivh  Dkrartment, 

('////  Hall,  Norcmhcr  5,  lUOO. 

Dear  Sir:  Referring  to  your  coinnuinieation  of  the  ultimo,  relative  to  the  pro- 
posed iniproveiueut  of  Beverly  Harbor,  1  think  you  will  appreciate  that,  in  the 
abnence  of  a  statistical  bureau  connected  with  the  local  trade  or<ranization,  it  is  a 
somewhat  dithcult  matter  to  procure  in  proper  form  from  the  individual  dealers  in 
water-borne  commodities  such  detailed  information  as  mentioned  in  your  letter. 

All  of  our  people  have  the  desire  to  respond  to  recpiests  of  the  kind  and  are  keenly 
alive  to  tlie  necessity  of,  and  deeply  interested  in,  the  j^roposed  improvement  of  our 
harbor. 

The  hearing  you  so  kindly  granted,  at  which  many  of  our  leading  business  men 
were  present,  will  have  no  doubt  convinced  you  tliat  it  is  their  universal  opinion 
that  the  needs  of  commerce  require  the  deepening  and  straightening  of  the  channel 
and  liarbor. 

The  intention  to  furnish.the  data  requested  is  und()ul)ted,  but  I  regret  to  find  that 
it  has  come  to  me  in  a  shape  to  make  it  im])ossible  for  me  to  so  compile  it  as  to  cover 
the  caleiKiar  year  1899  unless  granted  a  little  more  time  for  further  correspondence 
with  the  dealers.  For  instance,  I  tind  that  the  statement  last  received  on  November 
1  instant  does  not  separate  by  months  the  tonnage  during  the  period  from  April, 
1898,  to  April,  1900,  although  a  previous  statement  received  from  the  same  party  last 
year  gave  the  tonnage  handled  by  him  for  a  period  of.  twelve  months.  I  am  there- 
fore able  to  furnish  you  with  data  as  to  coal  received  by  water  during  the  twelve 
months  from  April,  1898,  to  April,  1899,  and  trust  that  tfiis  period  of  time  is  suffi- 
ciently recent  to  fully  answer  your  purpose.    It  is  as  follows: 

Number  of  vessels   69 

Number  of  tons   39,  569 

Value  $134,  569.  44 

I  think  it  a  perfectly  safe  statement  to  make  that  the  quantity  and  value  of  coal 
received  at  this  port  during  the  calendar  year  1899  was  considerably  in  excess  of  the 
above,  and  in  a  growing  community  like  ours  will  continue  to  increase  from  year  to 
year  with  our  industrial  development  and  increasing  population. 

Coal  has  been  transported  in  vessels  of  a  draft  for  the  most  part  of  16  to  17  feet, 
although  in  one  or  two  instances  vessels  drawdng  20  to  22  feet  have  Avith  perhaps 
some  difficulty  been  navigated  and  docked. 

Lumber. — Our  principal  dealers  in  lumber  inform  me  that  in  1898  they  received  by 
water  40  cargoes,  consisting  of  3,639,711  feet  lumber,  4,600,000  shingles,  587,000  laths, 
of  an  approximate  value  of  170,000;  and  in  1899,  58  cargoes,  consisting  of  5,508,902 
feet  lumber,  2,853,000  shingles,  1,284,900  laths,  3,124  posts,  and  11,000  pickets,  at  an 
approximate  value  of  |110,000. 

This  lumber  is  partly  product  of  State  of  Maine  shipped  from  provincial  ports  free 
of  duty,  partly  shipped  from  Southern  ports,  such  as  Norfolk,  Pensacola,  and  Bruns- 
wick (Ga.),  such  heavier  cargoes  being  usually  transported  in  three-masted  vessels. 
The  firm  in  question  also  paid  duties  on  foreign  lumber  of  about  |1,200  in  1898  and 
over  $1,300  in  1899.  They  remark  in  a  letter  to  me  on  the  subject:  "We  have  at 
times  been  considerably  inconvenienced  by  being  obliged  to  look  for  vessels  of  com- 
paratively light  draft,  and  such  vessels,  particularly  from  the  South,  command  a 
higher  freight  rate  than  larger  boats." 

Another  party  lands  perhaps  100,000  feet  lumber  per  year,  value  unascertained. 
As  nearly  as  I  can  ascertain,  there  is  also  landed  by  vessels  at  this  port  not  less  than 
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8,000  casks  lime  yearly,  besides  varying  quantities  of  sand,  brick,  stone,  salt,  fire- 
wood, cement,  and  iron  pipe,  all  of  which  aggregate  a  considerable  tonnage. 

In  1898  there  was  also  handled  not  less  than  1,300,000  pounds  fish,  and  it  is  hoped 
that  the  fishing  industry  may  continue  to  grow  and  become  one  of  our  large  and 
permanent  industries. 

All  of  the  above  is  exclusive  of  the  lumber,  coal,  and  oil  tonnage  entering  Beverly 
Harbor  and  destined  to  Danvers  or  North  Salem.  From  a  source  that  I  deem 
perfectly  reliable  I  have  procured  the  following: 


Number  of  vessels  and  tonnage  entering  port  of  Beverly. 


Year  ending- 

Schooners. 

Sloops. 

Barges. 

Brigs. 

Total. 

Tonnage. 

June  30,  1895   

December  31,  1898  

96 
306 

2 
7 

6 
16 

1 

105 
329 

23,297 
47,590 

Yachts  and  vessels  of  less  than  20  tons  are  not  included  in  the  above. 

During  the  present  year  the  largest  barge  entering  port  appears  to  have  been  the 
Passaic,  bringing  1,596  tons  coal,  draft  16|  feet,  and  the  largest  schooner  the  Percy 
Birdsall,  bringing  1,750  tons  coal,  draft  20  feet. 

The  commerce  of  the  port  is  nearly  all  coastwise,  there  being,  however,  as  previously 
stated  herein,  some  importations  of  lumber  from  the  maritime  provinces.  Vessels, 
with  the  exception  of  an  occasional  small  coal  steamer,  are  sailing  vessels  and  coal 
barges. 

There  are  no  regular  lines  of  transportation.  The  commerce  of  the  port  is  carried 
on  by  chartered  vessels  wholly.  It  occurs  to  me  to  inclose  for  your  perusal  and  return 
a  report  received  by  me  on  August  31, 1899,  from  a  joint  committee  of  Beverly  Board 
of  Trade  and  Jubilee  Yacht  Club  relative  to  the  subject  in  question. 

Of  course,  having  made  a  comprehensive  survey  of  our  harbor,  the  charts  referred 
to  in  the  report  would  probably  be  of  no  especial  value  to  you,  and  for  that  reason  I 
do  not  send  them.  I  think  there  is  subject-matter  in  the  report,  however,  that  will 
be  of  interest. 

I  think  it  unnecessary  for  me  to  add  anything  to  what  was  said  at  the  hearing  in 
Beverly,  which  it  seems  to  me  clearly  brought  out  the  fact  that  those  most  interested 
in  the  commerce  of  Beverly,  as  well  as  our  city  government  and  the  people  gener- 
ally, are  convinced  that  the  harbor  is  worthy  of  improvement;  that  our  growing 
commerce  requires  its  improvement,  and  that  in  competition  with  manufacturing 
places  having  better  harbors  we  must  have  ours  improved  in  order  to  increase  our 
industries  and  hold  our  own  commercially.  I  can  but  anticipate  that  your  investi- 
gation and  the  facts  elicited  will  warrant  a  report  to  the  War  Department  favorable 
to  the  proposed  improvement,  in  which  I  can  assure  you  all  of  our  people  are  deeply 
interested, 

I  desire  in  behalf  of  those  interested  and  for  myself  to  thank  you  for  your  courtesy 
in  granting  a  hearing  upon  the  subject  and  for  your  interest  therein. 
Yours,  very  truly, 

Benjamin  D.  Webber,  Mayor. 

Maj.  W.  L.  FisK, 

Corps  of  Engineers. 


REPLY  OF  THE  JOINT  COMMITTEE  OF  THE  BEVERLY  (mASS.  )  BOARD  OF  TRADE  AND  THE 
JUBILEE  YACHT  CUTB,  DATED  AUGUST  31,  1899,  TO  QUESTIONS  2  AND  3  IN  LETTER 
DATED  AUGUST  28,  1899,  OF  MR.  B.  D.  WEBBER,  MAYOR  OF  BEVERLY. 

Question  No.  2.  "  What  is  the  present  condition  of  the  harbor?" 

Chart. — The  chart,  to  which  reference  is  made  and  which  is  attached,  is  an  official 
chart.  No.  244,  and  signified  by  me  for  reference  as  No.  244  A  to  distinguish  from  the 
chart  sent  you  in  connection  with  letter  to  you  August  25,  1899. 

In  regard  to  this  chart  I  would  respectfully  submit  that  the  soundings  of  3|  and  4 
fathoms  in  the  up])er  harbor  are  incorrect.  Have  designated  these  by  red  lines  lead- 
ing to  the  letter  "S"  on  chart.  There  is  an  average  of  14  feet  only  at  mean  low  water 
in  the  most  favorable  channel  that  towboat  captains  can  "pick  out,"  and  of  course 
much  less  as  a  general  rule. 

Channel. — The  channel  from  Bar  Head  beacon  to  the  wharves,  as  explained  further 
on,  is  very  narrow  and  surrounded  by  shoals,  which  makes  navigation  diflScult  and 
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prohibitory  at  iinythin^'  Ichm  than  lii^'li  water.  Draft,  of  vcshcIh,  etc.,  cxplaiiiin^^  tlilH 
jj;iv(Mi  in  answer  to  (jueHtion  No. 

Milliiii  ml  linen  marked  ".1." — At.  I.ohHter  Rock  beacon  channel  is  very  narrow  and 
siionld  be  widened  full  width. 

Api)r(>ach  to  brid|;es  is  also  <|nite  Hhoal. 

W'lllilti  re<l  lines  )n<irke<l  ''J>.'' — At  entrance  to  the  harbor  a  shoal  has  formed,  an 
repri'sented  on  thcf  chart,  or  it  may  have  always  been  a  shoal  spot ;  at  the  present  tinu; 
vessels  are  fjjroundin^  there  where  they  passed  in  safety  only  two  years  ix^o.  iiein^^ 
at  the  be«;innin^  and  in  a  Hpot  when^  vessels  must  be  turne<l  to  run  in  the  narrow 
channel  up  the  "  Bar  Reach,"  it  is  a  bad  obstruction  to  navifjjation. 

Ajjain,  farther  alon^  ])ast4\  fat  homs'  sonn<lin<r,  as  represented  on  chart  No.  244  A, 
tlu'  channel  is  extremely  narrow;  in  fact,  so  narrow  that  a  coal-laden  vessel,  <lraft  22 
feet,  can  not  vary  her  course  the  beam  of  the  vessel  without  ^roundin^'. 

At  rvd  buoy  No.  4  (chart  244  A),  where  sounding  is  represented  as  S  feet,  there  ia 
a  large  rock  the  size  of  a  j)ilot  house  on  a  towboat. 

Passing  red  buoy  No.  4  and  arriving  at  4J  fathoms,  as  represented  on  chart  244  A, 
it  will  be  noticed  that  you  are  obliged  to  turn  red  buoy  No.  G  at  this  j)oint,  and  the 
width  of  the  channel  ia  such  that  towboat  captains  say  they  very  rarely  escape 
touching  deep-draft  vessels  at  tliis  point. 

After  ]>assing  red  buoy  No.  6  shoal  water  ia  encountered  to  the  wharves  and  V)ridges, 
more  particularly  on  spot  marked  "X"  on  chart  244  A,  where  deep-draft  vessels  are 
practically  blocked. 

[Replying  to  letter  of  August  28,  Mayor  B.  D.  Webber,  city  of  Beverly,  Mass.,  to  A.  A.  Forness,  secretary 
joint  committee,  harbor  improvements.] 

(Question  No.  3.  "What  are  the  prospective  demands  of  the  commerce  of  Beverly, 
and  to  what  extent  and  in  what  manner,  in  my  opinion  and  that  of  others  interested, 
is  the  improvement  of  the  harbor  necessary  in  order  to  meet  such  prospective 
demands?" 

(Viart. — Reference  in  the  following  will  be  applied  to  chart  No.  244  B.  And  in 
regard  to  the  charts — the  ( Jovernment  officials  will  in  all  probability  refer  to  their 
charts— and  if,  as  I  undei^tand,  these  charts  as  referred  to  in  these  papers  are  official 
charts,  an  injustice  will  certainly  be  done  Beverly  Harbor  in  the  matter  of  "improve- 
ments" if  they  are  too  closely  followed. 

Draft. — The  "prospective  demands,"  in  my  estimation,  can  only  he  determined 
by  conditions  and  progress  in  building  carriers  for  the  coast  commerce  of  the  coun- 
try; that  is,  in  reference  to  the  draft  of  water  required  to  accommodate  A'essels  in 
the  future. 

The  large  vessels  and  barges  now  demand  a  depth  of  22  feet  for  the  former,  and 
what  is  called  "built  barges,"  16  to  18  feet,  and  "barges  that  are  really  'old  ships'  " 
a  draft  of  20  feet,  or,  say,  up  to  25  and  26  feet. 

An  increase  of  6  feet  in  draft  has  taken  place  during  the  last  ten  years,  the  proba- 
bilities being  that  it  will  be  much  less  the  next  ten.  How'ever,  the  tendency  of 
shipping  is  toward  large  carriers  and  reduced  freights. 

Vessels  entering  Beverly. — The  cargoes  brought  by  different  vessels  will  be  given 
you,  undoubtedly,  in  answer  to  question  No.  1,  and  I  will  simply  say  under  this 
iiead  that  they  range  from  a  schooner  of  about  80  tons  to  four-masted  vessels  and 
barges  carrying  upward  of  1,200  tons  of  coal,  with  a  draft  of  22  feet;  and  in  this  con- 
nection it  would  be  well  to  call  the  attention  of  the  officer  having  this  matter  in 
charge  to  the  difficulty  in  turning  one  of  these  large  vessels  in  the  narrow  channel 
almost  the  entire  distance  up  the  harbor. 

It  would  seem  that  if  the  present  demands  of  commerce  were  provided  for  it 
would  answer  for  quite  a  term  of  years,  as  instanced  by  the  fact  that  nearly,  or  more, 
than  fifty  years  have  elapsed  since  anything  was  done  to  the  harbor. 

Increase  of  commerce. — The  imports  of  Beverly  Harbor  are  said  to  have  increased 
o3  per  cent  in  the  last  ten  years,  and  as  Beverly  is  a  distributing  point  for  many 
towns  inland  it  would  seem  as  though  this  ratio  would  be  more  than  maintained  in 
the  future,  to  say  nothing  of  the  local  increase  which  increased  industries  will 
necessarily  demand. 
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B  19. 

REPORT  ON  CONDITION  OF  BREAKWATER  AT  BURLINGTON,  VERMONT. 

[Printed  in  Senate  Doc.  No.  105,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  January  23,  1901. 
Sir:  I  have  the  honor  to  return  herewith  concurrent  resolution  of 
Congress,  as  follows: 

Resolved  hy  the  Senate  {the  House  of  Representatives  concurring),  That  the  Secretary 
of  War  be,  and  he  is  hereby,  directed  to  furnish  Congress  with  a  report  showing  the 
present  condition  of  the  breakwater  at  Burlington,  Vermont,  with  an  estimate  of  cost 
for  its  proper  repair  and  completion — 

and  in  compliance  with  the  terms  of  said  resolution  to  submit  the 
accompanying  copy  of  report  dated  December  20,  1900,  by  Col.  J.  W. 
Barlow,  Corps  of  Engineers. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Hon.  Elihu  Root, 

Secretary  (f  War. 


condition  of  breakwater,  BURLINGTON  HARBOR,  VERMONT. 

United  States  Engineer  Office, 

New  York  City,  December  1900. 
General:  I  have  the  honor  to  submit  the  following  special  report 
upon  the  condition  of  the  breakwater  at  Burlington,  Vt. 

This  breakwater  is  built  in  Lake  Champlain  in  front  of  the  city  and 
forms  a  harbor  for  the  protection  of  the  wharves  and  shipping  at  this 
point. 

The  length  of  the  main  structure  is  3,803  feet,  and  there  is  also  a 
detached  section  350  feet  long,  placed  200  feet  north  of  the  main 
section. 

The  substructure  of  the  entire  work  is  of  timber  cribs  filled  with 
stone  and  was  built  at  different  periods  from  1836  to  1890,  the  last 
work  being  the  detached  section.  Its  trace  is  very  irregular,  the  object 
apparently  being  to  follow  a  line  approximately  parallel  to  the  shore. 
The  width  of  the  breakAvater  varies  from  24  to  36  feet,  its  height  being 
8  feet  above  low  water,  and  the  depth  of  water  is  about  30  feet. 

The  character  of  the  work  also  varies  with  the  date  of  construction, 
the  older  parts  being  largel}^  of  round  timber  fastened  with  wooden 
pins,  while  during  more  recent  periods  squared  timber  iron  bolted 
was  used. 

Originall}^  the  superstructure  was  of  timber  and  stone,  the  cross 
section  var3^ing  from  the  full  width  of  the  cribs  to  a  narrow  parapet 
on  the  lake  side  10  or  12  feet  wide. 

In  rec(uit  years  some  portions  of  the  decayed  timber  superstructure 
have  been  replaced  by  a  stone  parapet  24  feet  wide  at  base  with  slop- 
ing sides.    The  interior  portion  of  this  parapet  was  composed  of  rip- 
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nil)  and  the  sidi's  and  (op  surface  foniicd  of  larj^(^  stone.  On  the  hike 
side  these  slabs  of  stone  rest  a<»ainst  the  upper  timbers  of  the  outer 
wall,  produ('in<>^  more  or  less  thi'ust,  which  in  some  cases  proved  to  be 
greater  than  the  wall  could  resist.  Doubth^ss  vibrations  in  the  struc- 
ture durinf)^  heavy  storms  added  materially  to  the  strain.  The  result 
has  been  that  the  outer  wall  has  ^iven  way  in  i)laces,  allowing  the  larj^e 
stones  to  slip  into  the  lake  and  ex})osin»^-  the  core  of  riprap  to  destruc- 
tion. So  serious  had  this  damaj^e  become  in  one  of  the  sec^tions  that 
emcrj>ency  repairs  were  made  during  the  present  season,  but  owing 
to  the  advent  of  very  severe  weather  the  work  wtis  ordy  pai'tially 
completed. 

During  the  past  season  a  section  of  concrete  superstructure  has  been 
built  to  replace  a  part  of  the  decayed  and  crumbling  timber  work.  It 
is  a  monolithic  arch  having  n  rubble  core,  and  rests  upon  concrete 
footing  blocks,  which  were  placed  upon  a  carefully  prepared  founda- 
tion below  the  water  surface.  The  width  at  bottom  is  10  feet,  and  the 
top  is  8  feet  above  low  water. 

The  outer  line  of  footing  blocks  is  nearly  flush  with  the  lake  wall  of 
the  substructure;  but  on  the  inner  side  a  considerable  berm  was  left, 
which  was  intended  to  be  covered  with  planking  below  the  surface  of 
the  water. 

Several  storms  of  rather  more  than  usual  violence  have  occurred 
during  the  late  autumn,  which  have  seriously  tested  the  entire  super- 
structure and  have  caused  nmch  damage  at  several  places. 

It  was  expected  that  the  old  and  rotten  timber  work  would  suffer, 
but  the  damage  to  the  more  recent  stone  parapet  was  also  serious,  and, 
as  stated  above,  considerable  immediate  repairs  were  made  upon  one 
of  the  sections  to  prevent  greater  destruction. 

The  concrete  section  had  been  in  place  but  a  few  days  when  a  heavy 
storm  came  up,  but  it  sustained  no  injury  whatever,  though  the  plank 
decking  back  of  it  which  was  not  fully  fastened  down  was  torn  away, 
carrying  with  it  some  of  the  timber  structure  below.  This  result  was 
due  to  the  character  of  the  old  work,  as  it  was  afterwards  discovered 
that  the  wooden  pins  and  dovetails  which  were  intended  to  hold  the 
timbers  in  place  had  become  so  worn  by  the  action  of  the  waves  dur- 
ing a  period  of  over  fifty  years  that  there  was  practically  no  connec- 
tion between  the  upper  courses  of  the  old  timbers.  How  far  down 
this  defective  condition  extended  was  not  ascertained,  but  a  careful 
examination  will  be  made  in  the  spring  to  discover  this  fact. 

1  have  carefullj^  examined  the  entire  superstructure  of  this  break- 
water during  the  past  season,  and  my  assistant,  Mr.  Kelsey ,  was  directed 
to  make  a  report  of  its  condition.  I  am  therefore  enabled  to  state 
that  the  entire  superstructure  should  be  rebuilt  in  a  substantial  man- 
ner within  the  next  few  years,  and  that  about  2,100  feet  thereof  should 
be  reconstructed  at  the  earliest  possible  date.  This  is  necessary  to 
preserve  the  main  work  and  protect  the  wharves  of  the  harbor  from 
damage  by  storms.  I  therefore  recommend  that  the  matter  be  sub- 
mitted to  Congress  with  a  view  to  obtaining  a  suitable  appropriation 
to  carry  on  the  work  continuousl}^  until  completed,  and  would  further 
recommend  that  the  new  work  be  of  concrete,  substantially  in  accord- 
ance with  the  section  now  in  progress. 

Under  the  present  contract  the  concrete  superstructure  is  costing 
about  $30  per  linear  foot,  but  as  it  may  not  be  possible  to  secure  as 
low  bids  another  season  on  account  of  the  unforeseen  expense  of  tear- 
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ing  down  the  old  work  and  preparing  the  foundation  for  the  new  super- 
structure, I  now  estimate  the  cost  at  $35  per  linear  foot,  which  is  still 
less  than  was  paid  for  the  stone  parapet  last  constructed. 

The  length  requiring  immediate  renewal  is  2,100  feet,  less  450  feet 
now  under  construction,  leaving  1,650  feet,  which,  at  f35  per  foot,  will 
require  $57,750.  The  work  should  be  provided  for  under  one  appro- 
priation or  else  put  under  the  continuous-contract  system,  so  that  there 
will  be  no  delay  in  completing  it;  otherwise  great  damage  may  hap- 
pen to  the  breakwater,  which  would  require  a  far  greater  expenditure 
in  repair  work  than  is  now* proposed. 

In  addition  to  the  above,  provision  should  be  made  for  the  recon- 
struction of  the  remainder  of  the  superstructure,  2,053  feet,  which,  at 
$35  per  foot,  will  cost  $71,855.  The  expenditure  of  this  amount  will 
probably  be  required  upon  the  completion  of  the  work  now  urgently 
needed. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 

Colonel^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S,  A, 


APPENDIX  C. 


IMPROVKMKNT  OK  RIVKKS  AND  IIARI'.ORS  IN   KASTKRN  MASSACHU- 
SETTS SOUTH  OF  AND  INCLUDING  LYNN  HARBOR. 


REPORT  FOR  THE  FISCAL  YEA/^  EXDIXd  JUNE  SO,  WO  I,  WJTIT  OTHER 
DOCUMENTS  RELATINd  TO  THE  WORKS.  OFFICERS  IN  CIIAROE, 
COL.  CHARLES  R.  SUTER  AND  LIEUT.  COL.  W.  S.  STANTON,  CORES  OF 
ENGINEERS. 

IMI'UOVKMKNTS. 


1.  Lynn  Harbor,  Massachusetts. 

2.  Mystic  and  Maiden  rivers,  Massachu- 

setts. 

3.  Mystic  River,  Massacliusetts,  below 

mouth  of  Island  End  River. 

4.  Boston  Harbor,  Massachusetts. 

5.  Town  River,  Massachusetts. 

6.  Weymouth  River,  Massiichusetts. 

7.  Scituate  Harbor,  IMassachusetts. 


8.  Duxbury  Harbor,  Massachusetts. 

9.  IMyiuouth  Harbor,  Massachusetts. 

10.  Provincetown     Harbor,  Massachu- 

setts. 

11.  Chatham  Harbor,  Massachusetts. 

12.  Reinovin<?  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS. 

13.  Lynn  Harbor,  Massachusetts.  I  14.  Boston  Harbor,  Massachusetts. 


United  States  Engineer  Office, 

Boston^  Mass.^  July  20,  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30,  1901. 

*  *  -x-  -x-  *  *  * 

Very  respectfully,  A^our  obedient  servant, 

W.  S.  Stanton, 
Lieut.  Col. ,  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


C  I. 


IMPROVFMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

The  existing  project  having  been  completed  with  the  exception  of 
the  building  of  the  training  wall,  the  necessity  for  which  is  not  yet 
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apparent  (annual  report  for  1900,  p.  1190),  no  work  has  been  done  upon 
the  improvement  during  the  fiscal  year. 

Lynn  is  a  port  of  entry  in  the  collection  district  of  Marblehead,  Mass.  The  nearest 
light-house  is  Egg  Rock  (Nahant)  light,  3  miles  distant. 

Money  statement. 

July  1, 1900,  balance  unexpended   $7, 024.  36 

June  30,  1901,  amount  expended  during  fiscal  year   149. 10 


July  1, 1901,  balance  unexpended   6,  875.  26 


Amount  (estimated)  required  for  completion  of  existing  project   53,  500.  00 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of — 

August  2,  1882.   $60,  000 

August  5,  1886   6,000 

August  11,  1888   10,000 

September  19,  1890    15,  000 

July  13,  1892   10,000 


Act  of — 

August  18,  1894   $7,500 

June  3,  1896   20,000 


Total    128,  500 


The  accompanying  commercial  statistics  were  furnished  by  the  col- 
lector of  customs  at  Marblehead,  Mass. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected : 

1899   $299.  31 

1900   1,284.66 

1901   2,301.69 

Shipping. 


1899. 

1900. 

1901. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Entrances: 

Foreign  

7 

661 

9 

848 

15 

1,425 

Domestic  

916 

180, 000 

2,198 

688, 297 

2,234 

700,242 

Clearances: 

Foreign  

7 

661 

28 

6, 356 

15 

1,426 

Domestic  

916 

180, 000 

2,198 

688,297 

2,234 

700,242 

Imports. 


Articles. 

1899. 

1900. 

1901. 

Coal  tons.. 

Iron   do — 

141, 523 

197, 028 
2, 019 
131,303 
110,000 

212,205 
1,271 
1,415,543 
123, 930 

Lumber  feet.. 

Miscellaneous  a  tons. . 

290,000 
60,000 

a  Lime,  cement,  sand,  bricks,  stone,  hay,  etc. 


During  1901,  150,000  tons  miscellaneous  cargoes  were  exported. 
All  classes  of  vessels  frequent  the  harbor,  to  a  maxinmm  draft  of  18  feet.  Maximum 
tonnage,  1,650. 
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C  2. 

IMIMIOVEMKNT  OF  MYSTIC  AND  MALDKN  RIVERS,  MASSACHUSETTS. 

In  tho  Maldoii  River  the  channel,  Avhich  had  been  dredged  up  to  the 
lirst  brido'o  to  the  full  d(^])th  and  width  authorized  by  the  existing  l)roj- 
eet,  was  redredgod  October  15,  li)0(),  to  December  17,  TJOO,  when 
18, r)7()  cubic  yards  of  nuid  were  nMUoved  undei*  a  contract  with  Augus- 
tus H.  Martin,  of  Boston,  com])leting  the  contract  Jind  restoring  the 
authorized  depth  with  a  least  width  of  50  feet,  at  a  cost  of  $0,510.20. 

For  this  redredging,  in  addition  to  the  balance  of  $1,500  that  was 
available  of  the  appropriation  by  act  of  March  3,  1899,  the  Secretary 
of  War,  July  19,  1900,  allotted  $5,000  from  the  emergency  river  and 
harbor  act  of  June  (>,  1900. 

To  restore  the  channel  that  had  been  obtained  under  the  existing 
project,  there  reviiain  to  be  dredged  12,000  cubic  yards  at  an  estimated 
cost  of  15,280. 

DETERIORATION. 

Comprising  the  redredging  in  1899,  at  a  cost  of  $938.72,  and  the 
redredging  done  in  1900  and  remaining  to  be  done  June  30,  1901,  the 
deterioration  amounts  to  $12,734.92. 

The  bed  is  of  soft  mud,  the  l)anks  are  marshy,  and  the  caving  of 
the  banks  and  the  silt  from  the  fiats  will  entail  frequent  redredging 
for  maintenance. 

Nothing  has  been  done  upon  the  improvement  of  the  Mystic  River 
during  the  3^ear. 

To  complete  the  existing  project  there  remain  to  be  obtained  the 
entire  authorized  depth  and  width — in  the  Mystic  for  a  distance  of 
0,440  feet  up  to  Medford,  and  in  the  Maiden  for  a  distance  of  1,280 
feet  from  the  first  bridge  up  to  the  second  bridge. 

The  improvement  already  made  in  the  Mystic  above  Dennings  wharf 
in  Somerville  is  not  available  to  commerce  because  the  improved  chan- 
nel does  not  extend  to  the  next  wharf  at  Medford. 

Mystic  and  Maiden  rivers  are  in  the  collection  district  of  Boston,  Mass.,  of  which 
Boston  is  the  port  of  entry.    The  nearest  light- house  is  on  Long  Island,  Boston  Har- 


bor, Massachusetts. 

Money  statement. 

July  1,  1900,  balance  unexpended   |4,  033.  06 

Amount  appropriated  by  act  of  June  6,  1900   5,  000.  00 

9, 033.  06 

June  30,  1901,  amount  expended  during  fiscal  year   6, 461. 06 

July  1,  1901,  balance  unexpended   2,  572.  00 

Amount  (estimated)  required  for  completion  of  existing  project   27, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $27,  000.  00 

For  maintenance  of  improvement   5,  280.  00 

  32,280.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
,   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


For  Maiden  River,  by  act  of  August  2,  1882   $10,000 

For  Mystic  and  Maiden  rivers,  by  act  of  July  13,  1892   10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  August  18,  1894    10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  June  3,  1896    10, 000 

For  Mystic  and  Maiden  rivers,  by  act  of  March  3,  1899   5, 000 

For  Maiden  River,  by  act  of  June  6,  1900    5, 000 


Total   50, 000 


Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachusetts. 


C  3. 

IMPROVEMENT  OF  MYSTIC  RIVER  BELOW  THE  MOUTH  OF  ISLAND 
END  RIVER,  MASSACHUSETTS. 

There  were  dredged  from  the  channel,  under  the  contract  of  Novem- 
ber 8,  1899,  with  Mr.  Charles  H.  Souther,  of  Boston,  Mass.,  86,511 
cubic  yards  of  material,  July  1,  1900,  to  December  19, 1900,  when  the 
contract  was  completed,  increasing  the  channel  to  the  authorized  depth 
of  25  feet  at  mean  low  water,  to  the  width  of  100  feet  below  the  Chel- 
sea Bridge,  and  to  a  least  width  of  125  feet  from  that  bridge  to  Island 
End  River. 

Under  the  existing  project  184,264  cubic  Awards  of  material  have  been 
removed  from  the  channel,  all  under  the  contract  with  Mr.  Souther. 

Mystic  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is  the 
port  of  entry.  The  nearest  light-house  is  on  Spectacle  Island,  Boston  Harbor, 
Massachusetts. 

Money  statement. 


July  1, 1900,  balance  unexpended   $26,  251.  81 

June  30, 1901,  amount  expended  during  fiscal  year   23,  764.  93 


July  1, 1901,  balance  unexpended   2, 486.  88 


Amount  (estimated)  required  for  completion  of  existing  project   217,  547.  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901   217,  547.  50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 
By  river  and  harbor  act  of  March  3, 1899  $50, 000 


Commercial  statistics  are  included  in  the  statement  for  Boston 
Harbor,  Massachusetts. 


C4. 

IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 
THE  MAIN  SHIP  CHANNEL. 

During  the  fiscal  year,  under  the  project  approved  by  the  act  of 
July  13,  1892,  to  widen  the  channel  to  1,000  feet  and  to  deepen  it  to 
27  feet  at  mean  low  water,  there  have  been  dredged,  under  the  contin- 
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contract  of  Fobriiary  11,  lSi)7,  with  Hrcymjimi  Brothers,  oi  'i'olcdo, 
Ohio,  r)r)4,r)0l^.r)  cuhic  yards  of  mud,  sand,  (^tc,  and  und(U*  the  contract 
of  August  I,  llHK),  with  Chas.  VV.  Johnston,  of  Lcwcs,  Dei., 
cuhic  yards  of  ied^e  have  boon  removed.  Tiiis  dredoinjr  aiid  rock 
excavation  have  all  l)een  in  that  part  of  tiie  channel  which  extends 
from  President  Roads  to  Boston.  The  I'ock  was  removed  at  the 
''V\)yvi'  Middle.^' 

This  channel,  10,600  feet  in  leno^th,  from  l*resident  Roads  to  Bos- 
ton, which  on  June  'M),  11H)(I,  had  been  dredou^d  to  a  dei)th  of  27  feet 
at  mean  low  water  and  least  width  of  r)(H)  f(H't,  has,  l)y  the  above  dred<r- 
ino-  and  rock  excavation,  fluly  1,  !*.)()(),  to  flune  1^0,  1!)0I,  ))een  widened 
to"  the  full  width  of  1,000  feet  with  a  depth  of  27  feet  at  mean  low 
water,  excepting  for  a  lenoth  of  8,400  feet  at  the  ''Upper  Middle," 
where  the  width  is  still  500  feet  and  the  depth  2(>  feet  at  mean  low 
water  upon  several  groups  of  ledges  the  removal  of  which  to  27  feet  is 
neaily  completed.  At  the  "  Lower  Middle"  the  available  width  of 
the  channel,  27  feet  deep,  is  restricted  to  (JOO  feet  by  a  group  of  ledges 
which  are  on  the  north  side,  on  which  the  least  depth  is  2'S  feet  at 
mean  low  water. 

Jn  the  channel  from  Nantasket  Roads  to  President  Roads,  which  to 
June  .SO,  1899,  had  been  dredged  to  the  depth  of  27  feet  at  mean  low 
water  and  full  width  of  1,000  feet,  the  available  width  between  Georges 
and  Lovells  islands  is  still  restricted  to  750  feet  by  ledges  which  are 
principall}^  on  the  Georges  Island  side. 

The  contractor  transfers  his  plant  from  the  main  ship  channel  to  the 
Broad  Sound  channel  during  the  comparatively  brief  period  annually 
when  dredging  can  be  done  in  the  latter  very  exposed  location. 

BROAD  SOUND. 

Under  the  project  approved  by  act  of  March  3,  1899,  to  make  this 
channel  1,200  feet  wide  and  30  feet  deep  at  mean  low  water,  from 
President  Roads  to  the  sea,  there  have  been  dredged  from  it  during 
the  liscal  year  under  contract  of  March  13,  1900,  with  Breymann 
Brothers,  of  Toledo,  Ohio,  July  to  December,  1900,  and  in  May  and 
June,  1901,  206,072  cubic  yards  of  sand,  gravel,  etc.,  and  18.037  cubic 
yards  of  bowlders,  obtaining  a  channel  30  feet  deep  at  mean  low  water 
and  at  least  250  feet  wide  from  President  Roads  to  the  sea. 

SEA  WALLS. 

During  the  fiscal  year  at  Rainsford  Island  505  linear  feet  of  sea  wall 
were  repaired,  508  linear  feet  of  paving  reset,  and  the  riprap  protect- 
ing the  foundation  along  475  feet  of  wall  was  rearranged. 

At  Castle  Island  50  linear  feet  of  sea  wall  were  rebuilt,  excepting  a 
part  of  the  coping  course,  and  90  linear  feet  in  addition  were  repaired. 

DETERIORATION. 

At  the  date  of  this  report,  of  the  three  sea  walls  at  the  North,  Middle, 
and  South  Heads  on  Deer  Island,  aggregating  3,206  linear  feet,  1,887 
linear  feet  were  more  or  less  demolished  by  the  gales  of  1898  and  1899, 
and  are  in  need  of  immediate  rebuilding. 

The  sea  wall  2,840  feet  in  length  on  Great  Brewster  Island  and  the 
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sea  wall  1,202.5  feet  in  length  at  Point  Allerton  are  in  immediate  need 
of  extensive  repointing  and  of  minor  repairs  to  the  filling  and  paving. 

The  sea  wall  on  Gallops  Island  needs  to  have  its  foundation  pro- 
tected with  riprap. 

The  estimated  cost  of  the  aforesaid  repairs  is  as  follows: 


Sea  wall  on  Deer  Island : 

North  Head   $40,  519.  60 

Middle  Head   20,  480.  90 

South  Head   9,428.10 


70, 428.  60 

Sea  wall  on  Great  Brewster  Island   5, 500.  00 

Sea  wall  on  Point  Allerton   1, 500.  00 

Sea  wall  on  Gallops  Island   2, 000.  00 


Total   79, 428.  60 


The  repairs  to  the  seawall  at  Middle  Head,  Deer  Island,  which  were 
commenced  in  May,  1901,  are  in  progress  with  the  allotment  of  $15,000 
made  by  the  Department  September  12,  1900. 

TRIBUTARY  CHANNELS. 

By  provisos  in  the  following  acts  of  Congress  amounts  as  follows 
have  been  appropriated  for  these  improvements  from  the  sums  appro- 
priated by  those  acts  for  the  improvement  of  Boston  Harbor. 


Charles  River: 

In  act  of  June  14,  1880    $22,  500 

In  act  of  March  3,  1881   35,  000 

In  act  of  September  19,  1890   20, 000 


Total   77, 500 

Amount  not  yet  appropriated   47,  500 

Total  estimated  cost  of  existing  project   125, 000 


Fort  Point  Channel : 

In  act  of  August  5,  1886    18,  750 

Amount  not  yet  appropriated   60,  000 


Total  estimated  cost  of  existing  project   78,  750 


Chelsea  Creek: 

In  act  of  June  3,  1896   7, 000 

In  act  of  March  3,  1899   5, 000 


Total   12, 000 

Amount  not  yet  appropriated   53, 000 


Total  estimated  cost  of  existing  project   65, 000 


No  work  has  been  done  on  these  three  channels  during  the  fiscal  year. 

SURVEY  OF  BOSTON  HARBOR. 

in  pursuance  of  a  requirement  in  the  emergency  river  and  harbor 
act  of  June  6, 1900,  a  survey  of  the  harbor  Avas  made  during  the  sum- 
mer and  fall  of  1900,  and  report  and  project  of  improvement  were 
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submitted  Novonihor  IDdO,  uiul  publisluMl  in  House  Doc.  No.  1  H), 
Fifty-sixth  C^ont^iress,  socoiid  session.  'I'iio  cost  of  th(^  survey  vvjih 
$17,500,  which  sum  wjis  silloltcul  for  iUv  surv(\v  from  th(^  haljiru'C  from 
ji})|)roi)riations  for  ji^ciionil  ini])r()\'(MucMt  of  Hoston  Ilai-bor. 

The  Hevonil  works  complcU^d  and  projcctcid  for  tlio  im piovcnueiit  of  tluH  liiirbor 
are  Itu^attHl  in  the  collection  diHtric;t  of  lioston  and  Charle.stown,  MaHW.  Boaton  is 
the  port  of  entry. 

Money  tdatement. 

PUO.IKCT   KOlt  ({KNKHAI-   1  M  I'U(  )V1CMKNT. 

July  1,  1900,  balance  unexpended  '$103,  812. 16 

June  30,  1901,  amount  expended  during'  fiscal  year   24,291.03 


July  1,  1901,  balance  unexpended   79, 521. 13 

July  1,  1901,  outstanding  liabilities   1,  776.  95 


July  1,  1901,  balance  available    77,  744. 18 


Amount  (estimated)  required  for  eompletion  of  existing  project   160,  500.  00 

Amount  that  can  be  i)roiital)ly  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement  $160,  500,  00 

For  maintenance  of  improvement   50,  000.  00 

  210,  500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PROJECT  OF  1892. 

July  1,  1900,  balance  unexpended  21504^542.17 

June  30,  1901,  amount  expended  during  fiscal  year   148,  486.  77 


July  1,  1901,  balance  unexpended   356,  055.  40 

July  1,  1901,  outstanding  liabilities   50,  231 .  93 


July  1,  1901,  balance  available  -   305,  823.  47 


July  1,  1901,  amount  covered  by  uncompleted  contracts   71,  637.  94 


PROJECT  FOR  BROAD  SOUND. 


July  1, 1900,  balance  unexpended   $321,  786.  73 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901   133,  000.  00 


454,  786.  73 

June  30, 1901,  amount  expen'ded  during  fiscal  year   49, 161.  70 


July  1, 1901,  balance  unexpended   405,  625.  03 

July  1, 1901,  outstanding  liabilities  _   27,  570.  21 

July  1, 1901,  balance  available   378,  054.  82 


July  1, 1901,  amount  covered  by  uncompleted  contracts   220, 503.  50 


^  Erroneously  reported  in  annual  report  for  1900  as  $98,812.16. 
'''Erroneously  reported  in  annual  report  for  1900  as  $509,542.17. 
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The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 


Act  of — 

March  2, 1825    $52,  972.  56 

March  19, 1828    2, 000.  00 

May  23, 1828    87, 000.  00 

March  2, 1829    7,  310.  54 

March  2, 1831    5,000.00 

March  2, 1831   12,  390.  00 

February  24, 1832   9, 000.  00 

July  3, 1832   60,  000.  00 

July  4, 1836   15, 000.  00 

July  7, 1838    7,  353.  00 

March  3, 1841    1,  000.  00 

March  3, 1841    1,  500.  00 

August  31, 1842   2,000.00 

March  3, 1843    16, 000.  00 

July  20, 1848    40, 000.  00 

August  30, 1852   30,  000.  00 

July  2, 1864    40,  000.  00 

July  2, 1864    10, 000.  00 

February  28, 1865   3,  000.  00 

February  28, 1865   20,  000.  00 

June  12, 1866   50,000.00 

July  12, 1866    75,  000.  00 

March  2, 1867    375,  000.  00 

July  11, 1870   100,000.00 

March  3, 1871    100,  000.  00 


Act  of — 

June  10, 1872    $75, 

March  3, 1873    150, 

June  23, 1874   100, 

March  3, 1875    100, 

August  14, 1876   50, 

June  18, 1878   55, 

March  3, 1879    50, 

June  14, 1880   75, 

March  3, 1881    100, 


August  2, 1882 

July  5, 1884    5 

August  5, 1886   56, 

August  11, 1888   125! 

September  19, 1890  . . .  145 

July  13, 1892    300 

August  18, 1894   200 

June  3,1896. 
June  4, 1897  ^ 


70, 
400, 


July  1, 1898 1   250, 

March  3, 1899  

March  3,1899^  

June  6, 1900 1  


75, 

163: 

317. 

March  3, 1901 '   133, 


000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
500.  00 
000.  00 
250.  00 
000. 00 
000.  00 
000. 00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
751.  00 
000.  00 
000.  00 


Total   4,  213,  027. 10 


LIST  OF  CONTRACTS  IN  FORCE  .TUNE  30,  1901. 

Contract  dated  February  11, 1897:  Breymann  Brothers,  Toledo,  Ohio,  contractors, 
to  dredge  2,910,718  cubic  yards,  more  or  less,  of  material  from  the  main  ship  channel, 
Boston  Harbor,  Massachusetts,  at  17|  cents  per  cubic  yard;  approved  March  9,  1897; 
to  be  commenced  April  1,  1897;  to  be  completed  June  30,  1900;  time  of  completion 
extended  to  October  30,  1902,  on  February  27, 1900. 

Contract  dated  March  13,  1900:  Breymann  Brothers,  of  Toledo,  Ohio,  contractors, 
to  dredge  836,082  cubic  yards,  more  or  less,  of  material  from  Broad  Sound  Channel, 
Boston  Harbor,  Massachusetts,  at  35  cents  per  cubic  yard;  approved  March  31,  1900; 
to  be  commenced  July  1, 1900;  to  be  completed  June  30,  1902. 

Contract  dated  August  1,  1900:  Charles  W.  Johnston,  Lewes,  Del.,  contractor;  to 
remove  3,446  cubic  yards  of  ledge  from  the  main  ship  channel,  Boston  Harbor,  Massa- 
chusetts, at  $15.80  per  cubic  yard;  approved  August  13,  1900;  to  be  commenced 
August  10,1900;  to  be  completed  February  28,  1901;  time  of  completion  extended 
to  July  30, 1901. 


COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending  June  30,  1901, 
have  been  furnished  by  the  collector  of  customs  at  Boston,  Mass.: 

Amount  of  revenue  collected: 

1899   $15,689,276.26 

1900   18, 871,  848. 99 

1901   20, 123, 155.  62 

Entrayices  and  clearances. 


1899. 

1900. 

1901. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Entrances: 

Foreign  

Domestic  

Clearances: 

Foreign  

Domestic  

1,587 
193 

1,426 
281 

1,989,784 
140,011 

1,710,822 
161,926 

1,643 
217 

1,504 
305 

2,016,121 
219, 473 

1,660, 587 
248, 095 

1,482 
209 

1,339 
259 

2,274,318 
223,019 

2,005,985 
2*26, 462 

^Sundry  civil  act. 
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1899. 

1900. 

1901. 

r)'2, 101,0(W 

2, 437,  7:}1 
2,  'JO  1 

i2r),G00,2r).s 

19, 505 

?72,101,(W7 
134,002 

1 , 243, 480 
3,384 

110,940,023 
22,500 

801,450,207 
57, 509 

802, 346 

Kx])ortti. 

DoiHostic: 

142, 905,  880 
8,000 

Coin  and  bullion  

Vessels  engaged  in  the  coastwise  trade  are  not  required  by  law  to  enter  and  clear 
from  the  custom-hoiitio  unless  they  have  in  their  carj^oes  bonded  nientliandise  to  the 
value  of  $350  or  more.  For  this  reason  the  above  records  of  the  custom-house  as 
regards  domestic  connnerce  rei)resent  but  a  fractional  part  of  the  actual  domestic 
connnerce  of  the  port. 

From  the  Boston  Chand)er  of  ('onnnerce  has  l)een  obtained  the  following  record  of — 


Domestic  commenr  for  the  calendar  year  of  1900. 


Number. 

Aggregate 

gross 
tonnage. 

Arrivals  

10, 430 
10, 430 

8,244,800 
8,244,800 

Departures  

Total  

20, 872 

10,  489, 720 

C5. 

IMPROVEMENT  OF  TOWN  RIVER,  MASSACHUSETTS. 

There  have  been  no  funds  for  the  improvement  of  this  river  during 
the  fiscal  year. 

DETERIORATION. 

The  channel,  which  to  November  10,  1899,  had  been  dredged  to  the 
authorized  depth  of  -i  feet  at  mean  low  water  for  a  length  of  4,500 
feet,  with  a  width  of  50  to  100  feet,  has  deteriorated  by  deposit  so  that 
the  removal  of  16,700  cubic  yards  of  material  will  be  necessary  to 
restore  it  to  the  authorized  depth,  at  an  estimated  cost  of  $5,318.61. 

Town  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is  the 
port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor,  Massa- 
chusetts. 

Money  statement. 

\  July  1,  1900,  balance  unexpended   $276.  55 

June  30,  1901,  amount  expended  during  fiscal  year   8.  06 

July  1,  1901,  balance  unexpended   268.  49 

Amount  (estimated)  required  for  completion  of  existing  project   7,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $7,  000.  00 

For  maintenance  of  improvement   5,  318.  61 

  12,318.61 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 


Act  of — 

June  8,  1896    $10,  000 

March  3,  1899   8, 000 


Total   18, 000 


Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachusetts. 


C  6. 

IMPROVEMENT  OF  WEYMOUTH  RIVER,  MASSACHUSETTS. 

No  work  was  done  upon  this  improvement  during  the  fiscal  year 
ending  June  30,  1901. 

June  30,  1900,  the  channel  in  Weymouth  (Fore)  River  had  been 
dredged  to  the  authorized  depth  of  6  feet  at  mean  low  water,  100  feet 
wide,  for  a  length  of  3,600  feet,  60  feet  wide  for  a  length  of  1,500  feet, 
and  50  feet  wide  for  the  remaining  length  of  the  part  under  improve- 
ment. The  upper  part  of  the  channel  was  somewhat  obstructed  by 
several  small  ledges  on  which  the  least  depth  was  about  5  feet.  In 
Weymouth  (Back)  River  the  channel  had  been  dredged  12  feet  deep 
at  mean  low  water,  200  feet  wide  through  the  bar,  and  125  feet  wide 
thence  to  the  wharf  of  the  Bradley  Fertilizer  Company. 

DETERIORATION. 

The  channel  dredged  in  the  Fore  River  has  deteriorated  to  a  depth 
of  5  feet,  at  mean  low  water,  by  deposit,  the  removal  of  which  is  esti- 
mated to  cost  15,576.67. 

Weymouth  River  is  in  the  collection  district  of  Boston,  Mass.,  of  which  Boston  is 
the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor, 
Massachusetts. 

Money  statement. 

July  1,  1900,  balance  unexpended   $923.  40 

July  1,  1901,  balance  unexpended   923.  40 

Amount  (estimated)  required  for  completion  of  existing  project   12,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

Tor  works  of  improvement   $12,  000.  00 

For  maintenance  of  improvement   5,576.67 

  17,576.67 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of — 

September  19,  1890   $10,000 

July  13,  1892   10,000 

August  18,  1894    5,  000 

June  3,  1896    15,  000 

March  3,  1899   10,000 


Total 


50, 000 
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(\)inin(»i'('ial  statistics  arc,  iiiclii(lc<l  in  (lie  slalviiiciil  loi-  Boston  Ilar- 
hor,  Massachusetts. 

'I'lic  character  of  coinmcrcc,  bciu'litcd  by  thi^  liiiproviMncnt  of  tliis 
rivor  is  tiic  supply  of  coal,  liiinbcr,  and  general  inerchaiKlisc  to  the 
populous  district  surroundiiij^^  it.  The  annual  value  of  this  connuerce 
api)roxiniates  $750,000. 


C7. 

IMPROVEMENT  OK  HARBOR  AT  SCITUATK,  MASSACHUSETTS. 

During  the  fiscal  year  ending  June,  80,  1901,  the  amount  expended 
has  been  applied  wholly  to  maintenance  in  dredging  from  the  channel 
near  the  wnarves  a  part  of  a  shoal  of  gravel  that  is  encroaching  upon 
it.  June  22  to  80,  under  emergency  contract  with  the  Eastern  Dredg- 
ing Company,  1,583.5  cubic  yards  of  gravel  were  removed. 


DETERIORATION. 


By  encroachment  of  shoal  of  gravel. 

Amount  expended  for  redredging  in  June,  1901   $596.  32 

Estimated  cost  of  removing  remainder  of  gravel  deposit   1,  050.  46 


Total   1, 646.  78 

Scituate  Harbor  is  in  the  collection  district  of  Plymouth,  Mass. 


Money  statement. 

July  1,  1900,  balance  unexpended   $2, 137. 17 

June  30,  1901,  amount  expended  during  fiscal  year   244. 43 


July  1,  1901,  balance  unexpended   1,  892,  74 

July  1,  1901,  outstanding  liabilities   594. 12 


July  1,  1901,  balance  available     1, 298.  62 


Amount  (estimated)  required  for  completion  of  existing  project   186,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    30, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of— 

March  2,  1829   $180 

August  30,  1852   1,000 

June  14,  1880   7,500 

March  3,  1881   10,  000 

August  2, 1882   10,000 

Julys,  1884    10,000 

August  5,  1886   10,  000 

August  11,  1888   5,000 


Act  of — 

September  19,  1890    $10, 000 

July  13,  1892   10, 000 

August  18,  1894   10,000 

June  3,  1896   6,000 

March  3,  1899    15,  000 


Total   104,  680 
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COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  at  Plymouth,  Mass. 


Amount  of  revenue  collected: 


1900   1,224.88 

1901                                                                                                 286.  50 

Entrances  and  clearances. 

1899. 

1900. 

1901. 

Entrances: 

Foreign  

2 

16 

2 
16 

6 

3 
12 

3 
12 

Domestic  

Clearances: 

Foreign  

6 

Domestic  

Imports. 

Articles. 

1899. 

1900. 

1901. 

Coal  tons.. 

Lumber  feet.. 

3,500 
2, 000, 000 
1,500 
250,000 

3.500 
1,250,000 
1,900 
400,000 

4,000 
3,000,000 
4,000 
600,000 

Lime  and  cement  barrels. . 

Brick  number.. 

Vessels  frequenting  the  harbor  are  schooners  and  barges;  draft  of  water,  10  to  12 
feet,  the  limit  in  depth  to  the  wharves. 


C  8. 

IMPROVEMENT  OF  HARBOR  AT  DUXBURY,  MASSACHUSETTS. 

No  work  has  been  done  on  the  improvement  during  the  fiscal  year 
for  want  of  funds. 

Duxbury  Harbor  is  in  the  collection  district  of  Plymouth,  Mass. ,  of  which  Plymouth 
is  the  port  of  entry.  The  nearest  light-house  is  Duxbury  Pier  light,  about  3  miles 
distant. 

Money  statement. 


July  1, 1900,  balance  unexpended   $96.  26 

July  1, 1901,  balance  unexpended   96.  26 

July  1, 1901,  balance  a  vailable   96.  26 


Amount  (estimated)  required  for  completion  of  existing  project   5,  820. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901    5,  820.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 


June  10, 1872   i  $10, 000 

March  3, 1873    1 10,  000 

March  3, 1899    12,  000 


Total   32, 000 


^  Expended  in  1872-1874  in  improving  the  Miles  or  South  Channel. 
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COM  M  Klt< "  I A  L  H  r  A  T I  S  I'  I  (  S. 

Tlie  areompanyin^  coiuinorcial  .stutisticH  were  liii  iiisli('<|  hy  (Im^  collector  of  (niHtoiiiH 
at  riynionth,  Mum. 

DomcHtic  nliipj)i)H/. 

Kn  trances   7 

(Uearances   7 

Imported  for  1901. 

Coal  tons..  1,309 

Lumber   feet..  270,000 

Coasting  vessels  of  16  feet  niaxinium  draft  frc(|ueiit  the  harbor. 


Cg. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

The  amount  expended  during  the  fiscal  year  has  been  applied  wholly 
to  the  construction  of  a  dike  of  riprap  on  Long  Beach,  under  the  design 
approved  by  the  Secretary  of  War  June  5,  1899,  for  the  application 
of  $75,000  appropriated  by  the  act  of  March  3,  1899. 

July  1,  1900,  to  October  25,  729  linear  feet  of  the  dike,  containing 
3,861.75  tons  of  stone,  were  l3uilt  under  the  contract  of  August  18, 
1899,  with  Bell  &  Co.,  of  Boston,  Mass. 

October  25,  1900,  that  contract  was  annulled  because  of  unsatisfac- 
tory progress,  and  on  November  20,  1900,  an  emergency  contract  was 
entered  into  with  the  Rockport  Granite  Company  to  insure  the  speedy 
advance  of  the  dike  along  the  lowest  and  most  exposed  parts  of  the 
beach,  and  prevent  disaster  that  severe  storms  could  hardh^  fail  to  cause 
to  the  beach  and  harbor. 

By  the  Rockport  Granite  Company  there  have  been  built:  Novem- 
ber 21:,  1900,  to  May  10,  1901,  under  the  emergency  contract,  1,823 
linear  feet  of  dike,  containing  6,180  tons  of  stone,  at  $2.13  per  ton; 
and  May  11  to  June  30,  1901,  under  formal  contract  of  May  16,  1901 
(abstracts  of  bids  and  contracts  herewith),  839.5  linear  feet  of  dike, 
containing  2,215  tons  of  stone. 

The  total  length  of  dike  constructed  during  the  fiscal  year  is  thus 
3,391.5  linear  feet,  containing  12,256.75  tons  of  stone. 

The  entire  length  of  dike  constructed  on  Long  Beach  to  June  30, 
1901,  under  the  appropriation  of  March  3,  1899,  and  design  approved 
by  the  Secretary  of  War  June  5, 1899,  is  3,941.5  linear  feet,  containing 
14,872.25  tons  of  stone. 

Bell  &  Co.  built  (under  their  contract  of  August  18,  1899,  annulled 
October  25,  1900),  1,279  linear  feet  of  the  dike,  containing  6,477.25 
tons  of  stone. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymouth,  Mass.,  of  which  Plym- 
outh is  the  port  of  entry.  The  nearest  light-houses  are  the  Plymouth  (Gurnet) 
lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  light,  about  2  miles  distant. 
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Money  statement. 

July  1,  1900,  balance  unexpended   $71,  290. 18 

June  30,  1901,  amount  expended  during  fiscal  year   20, 136.  62 


July  1,  1901,  balance  unexpended   51, 153.  56 

July  1,  1901,  outstanding  liabilities   4,446.35 


July  1,  1901,  balance  available   46,  707.  21 


July  1,  1901,  amount  covered  by  uncompleted  contracts   39,  283.  65 


Amount  (estimated)  required  for  completion  of  existing  project   20,  700.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    20,  700.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as 
follows: 


Act  of — 

May  26, 1824    $20,  000.  00 

March  3, 1825    5,  712.  00 

March  25, 1826    13, 184.  90 

April  23, 1830    1,  850.  00 

March  2, 1831    2,820.00 

July  3, 1832    2,  500.  00 


March  2, 1833 


600. 00 


June  28,  1834   2,000.00 

March  3, 1835    700.  00 

July  2, 1836    500.  00 

July  7, 1838    2,  400.  00 


August  31, 1852. 
July  11, 1870  . 
March  3, 1871 
June  10, 1872. 
March  3, 1873 
June  23, 1874. 


5,  000.  00 
10,  000.  00 
10, 000.  00 
2, 500.  00 
3,  000.  00 
5,  000.  00 


Act  of — 

March  3, 1875   $10,  000.  00 

June  18,  1878   5,000.00 

March  3, 1879    3,  500.  00 

June  14,  1880   10,  000.  00 

March  3, 1881    10, 000.  00 

August  2,  1882   14,000.00 

July  5, 1884    10,  000.  00 

August  5, 1886   6,  000.  00 

August  11,  1888   6,000.00 

September  19, 1890    8,  000.  00 

July  13, 1892    9,  500.  00 

August  18, 1894   1,500.00 

June  3, 1896   1, 500.  00 

10, 000. 00 
75,  000.  00 


March  3, 1899 


Total   267,  766.  90 


ABSTRACT  OF  CONTRACT  IN  FORCE  JUNE  30,  1901. 

Contract  dated  May  16,  1901:  Rockport  Granite  Company,  contractors;  to  deposit 
23,000  tons,  more  or  less,  of  rubblestone  in  the  riprap  on  Long  Beach,  at  $1.89  per 
ton  of  2,000  pounds;  approved  June  12,  1901;  to  be  commenced  June  29,  1901;  to  be 
completed  February  28,  1902. 


COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  at  Plymouth,  Mass. 

Amount  of  revenue  collected: 

1899   $10,678.00 

1900   603.  91 

1901   757.  95 

Entrances  and  clearances. 


1899. 


1900. 


1901. 


Entrances: 

Foreign  . 

Domestic 
Clearances: 

Foreign  . 

Domestic 
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1899. 

1900. 

1901. 

20, 001 
3, 080, 000 

23,649 
:{,015,()00 
000,000 

28,928 
2,()00,000 

Bar^u's  and  schooners  up  to  18  feet  draft  frequent  the  liarbor. 


C  lo. 


IMPROVEMENT  OF  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

During  the  liscal  year  553  linear  feet  of  phink  ])ulkhead,  with  sand 
and  oravel  tilling,  were  built  for  the  preservation  of  the  beach  south- 
west of  the  harbor  at  Abel  Hill. 

One  thousand  live  hundred  dollars  should  be  made  available  for 
maintenance  of  the  works  for  the  preservation  of  the  beach  to  J une 
30,  1903.  For  building  the  bulkhead  of  riprap  for  the  security  of  the 
most  critical  part  of  the  beach  southwest  of  the  harbor,  as  recom- 
mended in  the  annual  report  for  1897,  page  878,  the  further  sum  of 
$13,200  can  be  advantageously  expended  to  that  date. 

Provincetown,  Mass.,  is  a  port  of  entry  in  the  collection  district  of  Barnstable, 
Mass.    The  nearest  light-houses  are  AVood  End  and  Long  Point  lights. 

Money  statement. 

July  1,  1900,  balance  unexpended  $11,815.54 

June  30,  1901,  amount  expended  during  fiscal  year   1,  783.  67 

July  1,  1901,  balance  unexpended   10,  031.  87- 


Amount  (estimated)  required  for  completion  of  existing  project   1, 500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1,  1901   1,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows: 


Act  of — 

May  19,  1826   $3,  500. 00 

March  2,  1829   3, 500.  00 

March  2,  1831   2, 050.  00 

March  3,  1832   4,  600.  00 

June  28,  1834   4,400.00 

March  3,  1835   4,  400. 00 

July  2,  1836   4, 400. 00 

July  7,  1838   4, 500. 00 

August  30,  1852   5, 000.  00 

June  23,  1866   43,068.44 

July  28,  1866   8,  000.  00 

March  3,  1871   6, 000.  00 

June  10,  1872   5,000.00 

March  3,  1873   6, 000.  00 

June  23,  1874    6, 000.  00 

March  3,  1875   5, 000.  00 

ENG  1901  69 


Act  of — 

August  14, 1876   $4, 000. 00 

June  18,  1878   1,000.00 

March  3,  1879   1,000.00 

June  14, 1880   500.00 

March  3,  1881   5,  000.  00 

August  2,  1882   5,000.00 

July  5,  1884   2, 000.  00 

August  5, 1886   3,000.00 

August  11, 1888   3,  000.  00 

September  19,  1890   7,  500.  00 

July  13,  1892   1,500.00 

August  18, 1894   1,500.00 

June  3,  1896   1,500.00 

March  3,  1899   10,  000.  00 


Total   165,918.44 
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COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  liave  been  furnished  by  the  collector  of 
customs  at  Barnstable,  Mass. 

Amount  of  revenue  collected : 

1899   $285.13 

1900   1,701.95 

1901   189. 43 

Entrances  and  clearances. 


1899. 

1900. 

1901. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Entrances: 

Foreign  

20 

5,000 

14 

7,000 

15 

2, 500 

Domestic  

10 

1,000 

16 

800 

12 

900 

Clearances: 

Foreign  

10 

500 

9 

1,300 

9 

1,650 

Domestic  

7 

300 

10 

2,000 

5 

650 

Imports. 


1899. 

1900. 

1901. 

Coal  

7,000 

7,500 

7,000 
1,500 
500 

1,612,900 
3,000 
1,000 

Iron  

 do.... 

Salt  

Lumber  

Merchandise  

 do.... 

 feet.. 

 tons.. 

 do.... 

9,000 
1,500,000 
3,000 
800 

600 
1,500,000 
5,000 
6,000 

All  classes  and  nationalities  of  vessels  visit  the  harbor  for  shelter  or  with  cargo. 
The  estimated  value  of  vessels  which  enter  the  harbor  (principally  for  shelter) 
during  the  year  is  140,000,000. 


C  II. 

IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASSACHUSETTS. 

No  work  has  been  done  upon  the  improvement  during  the  fiscal 
year  under  the  contract  entered  into  August  30,  1900,  with  R.  B. 
Kodermond,  of  New  York  City,  which  has  been  twice  extended 
because  it  is  the  only  means  of  accomplishing  the  improvement  with 
the  authorized  expenditure.  (See  abstract  of  proposals  and  contracts 
in  force  herewith.) 

Dredging  is  about  to  be  commenced  at  the  close  of  the  fiscal  year. 

DETERIORATION. 


The  channel,  6  feet  deep  at  low  water  and  100  feet  wide,  that  was 
dredged  October  to  December,  1891,  through  the  middle  and  inner 
bars,  has  deteriorated  by  deposit  to  a  minimum  depth  at  mean  low 
water  of  4  feet.  Its  restoration  will  require  the  dredging  of  7,668 
cubic  yards,  at  an  estimated  cost  of  $2,699.14. 

Chatham  Harbor  is  in  the  collection  district  of  Barnstable,  Mass.,  of  which  Barn- 
stable is  the  port  of  entry.    The  nearest  light-house  is  Hardings  Beach  light. 
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I  u  I  \  1 ,  1900,  balance  iinexpen(le<l   $8,  247.  89 

luiir  ;>(),  1901,  amount  expended  <lnriiij^  liscal  year   (j8. 03 

.liily  1,  1901,  balance  unexpended   8,  179.  8() 

July  1,  1901,  outstanding  liabilitieH   6.07 

July  1,  1901,  balance  available   8, 178. 19 

July  1,  1901,  amount  covered  by  un(u)nipleted  contracts   7,  200.  00 

Tho  dates  and  aniouiits  of  ai)i)i()priations  for  thi.s  harbor  arc  as 
follows: 
Act  of— 

September  19,  1890   15,000.00 

Junes,  1896    5,000.00 

March  3,  1899   3,  732.  79 

Total   13,732.79 


AUSTRAtT  OK  t'ONTKACT  JX   FORCE  JUNE  30,  1900. 

Contract  dated  August  30,  1900:  R.  B.  Rodermond,  New  York  City,  contractor;  to 
dredge  22,500  cubic  yards,  more  or  less,  of  sand,  etc.,  from  the  channel  of  Chatham 
Harbor,  IVIassachusetts;  contract  approved  September  12,  1900;  to  be  commenced 
Septembers,  1900;  to  be  completed  December  31,  1900;  time  of  completion  extended 
on  December  6,  1900,  to  June  30,  1901;  airain  extended  on  June  25,  1901,  to  October 
8,  1901. 


COMMERCIAL  STATISTICS. 

The  accompanying  commercial  statistics  have  been  furnished  by  the  collector  of 
customs  at  Barnstable,  Mass. 


Imports. 


1899. 

1900. 

1901. 

Coal  

Lumber  

Merchandise  

2  3 

1,600 
300,000 
300 

1,200 
337,000 
3,000 

1,200 
375,000 
4,000 

C  12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Under  provisions  of  sections  19  and  20  of  the  river  and  harbor  act  of 
March  3,  1899,  May  18,  1901,  an  allotment  of  |50  was  made  from  the 
indefinite  appropriation  made  by  that  act,  to  investigate  the  location 
and  extent  of  wreckage  complained  of  as  obstructing  navigation  in 
Nauset  Harbor,  Massachusetts. 

At  the  date  of  this  report  the  necessary  information  pertaining  to 
this  wreckage  is  being  secured. 
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C  13. 

EXAMINATION  AND  SURVEY  OF  LYNN  HARBOR,  MASSACHUSETTS. 

[Printed  in  House  Doc.  No.  78,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineeks, 

United  States  Army, 
Washington,  November  26,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
June  16  and  November  19, 1900,  with  map,^  by  Col.  Charles  R.  Suter, 
Corps  of  Engineers,  upon  preliminary  examination  and  survey, 
respectively,  of  Lynn  Harbor,  Massachusetts,  with  a  view  of  securing 
a  channel  200  feet  wide  and  15  feet  deep  at  mean  low  water,  including 
the  basin  extending  beyond  the  inner  ship  channel,  and  the  removal  of 
a  small  point  on  the  eastern  bank  of  the  channel  near  to  said  basin, 
made  to  comply  with  requirements  of  the  emergency  river  and  harbor 
act  of  June  6,  1900. 

Lynn  Harbor  has  been  under  improvement  by  the  General  Govern- 
ment since  1884  with  a  view  to  securing  a  mean  low- water  depth  of  10 
feet,  the  dredging  having  been  completed  in  1899. 

Colonel  Suter  is  of  opinion  that  the  further  improvement  proposed 
by  the  above-mentioned  act  is  reasonable  and  in  proportion  to  the 
commerce  involved,  and  he  submits  a  plan  for  such  improvement  by 
dredging,  at  an  estimated  cost  of  $162,936.84. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers., 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  lynn  harbor,  massachusetts,  with 
a  view  of  securing  a  channel  200  feet  wide  and  15  feet  deep 
at  mean  low  water,  including  the  basin  extending  beyond 
the  inner  ship  channel,  and  the  removal  of  a  small  point 
on  the  eastern  bank  of  the  channel  near  to  said  basin. 

United  States  Engineer  Office, 

Boston,  Mass. ,  June  16,  1900. 

General:  In  accordance  with  instructions  contained  in  your  letter 
of  June  13,  1900,  I  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  of  Lynn  Harbor,  Massachusetts: 

Lynn  Harbor  is  situated  about  9  miles  northeast  of  Boston  Harbor, 
Massachusetts.  It  is  the  most  important  harbor  of  the  collection  dis- 
trict of  Marblehead,  and  the  city  is  a  large  manufacturing  center. 

The  commerce  of  the  port  consists  of  coal,  lumber,  and  other  domestic 
supplies. 

The  harbor  has  been  improved  by  the  National  Government  under 
a  project  dated  April  10,  1884,  and  the  main  ship  channel  is  now  200 
feet  wide  and  10  feet  deep  at  mean  low  water. 


^Not  reprinted;  printed  in  House  Doc.  No.  78,  Fifty-sixth  Congress,  second  session. 
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T\w  o-(Mi(M'aI  (('n(l(Mi(*v  toward  iiicrciisod  si/c  jind  draft  of  voHscds 
on«*-a(ro(l  in  coastwise  commcrci^  niaUcs  lUMcssiirv  a  c<)rirs|)()ridin<^ 
iiicroasc  in  depth  of  the  harhoi-  cliainKds,  and,  in  iny  opinion,  Lynn 
Harbor  is  worthy  of  further  improvement  to  meet  tliis  necessity. 

Hut  Iitth>  information  additional  to  that  possessed  by  this  ofKee  is 
necessary  in  order  to  prepan*.  a  phm  and  estimate  of  cost  of  improve- 
ment, and  the  cost  of  a  survey  to  secure  this  information  is  estimated 
to  be  $!45(). 

There  is  a  bahmce  of  ^^7,4:05. 80  avaihible  for  this  har])oi-  from  appro- 
priations for  its  improvement,  and  I  n^spectfully  recommend  tiiat$25() 
of  this  bahmce  be  aMotted  to  cover  tiie  cost  of  the  survc3\ 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Colo?) el,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Fmgiiieers.^  IT.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jtme  23,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  Lynn  Harbor, 
Massachusetts,  required  by  the  provisions  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 

The  locality  is  reported  by  the  local  officer  to  be  worthy  of  improve- 
ment, and  I  recommend  that  a  survey  be  made  and  the  cost  of 
improvement  be  estimated,  the  expenses  of  the  survey  to  be  paid  from 
the  appropriation  for  improving  the  harbor. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  JEnaineers., 

U.  /S.  Anny. 

[Second  indorsement.] 

War  Department,  June  25,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War: 

J.  B.  Randolph, 

Acting  Chief  Cleric. 


survey  of  lynn  harbor,  massachusetts,  with  a  view  of  securing 
a  channel  200  feet  wide  and  15  feet  deep  at  mean  low 
water,  including  the  basin  extending  beyond  the  inner  ship 
channel,  and  the  removal  of  a  small  point  on  the  eastern 
bank  of  the  channel  near  to  said  basin. 

United  States  Engineer  Office, 

Boston,  Mass. ,  November  19,  1900. 
General:  In  accordance  with  your  instructions  of  June  26,  1900,  1 
have  the  honor  to  submit  the  following  report  (accompanied  with  a 
tracing)  of  the  surve}^  of  Lynn  Harbor,  Massachusetts,  with  a  view  of 
securing  a  channel  200  feet  wide  and  15  feet  deep  at  mean  low  water, 
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including  the  basin  extending-  beyond  the  inner  ship  channel,  and  the 
removal  of  a  small  point  on  the  eastern  bank  of  the  channel  near  to 
said  basin,  as  provided  for  bv  the  emergency  river  and  harbor  act  of 
June  6,  1900. 

The  accompanying  chart  of  the  harbor  is  compiled  from  surveys 
made  by  the  United  States  engineers  in  the  development  of  the  harbor 
improvements  heretofore  made. 

Ample  data  for  developing  the  proposed  channel  and  estimating  the 
cost  thereof  was  on  file  in  this  ofiice,  and  no  new  field  work  was  neces- 
sar}^  in  preparation  of  the  project. 

At  present  the  main  ship  channel  of  the  harbor  is  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  and  at  the  inner  end  of  the  inner 
channel  there  is  an  anchorage  basin  300  feet  by  500  feet  in  area  and  10 
feet  deep. 

This  channel  and  basin  were  dredged  by  the  United  States  Govern- 
ment under  a  project  adopted  in  1881  and  extended  to  include  the 
anchorage  basin  in  1888.  The  estimated  cost  of  the  improvement  was 
$182,000,  which  included  a  training  wall,  designed  to  aid  in  keeping 
the  outer  channel  open  and  estimated  to  cost  $65,187. 

Appropriations  aggregating  $128,500  have  been  made  for  this  har- 
bor by  river  and  harbor  acts  from  1882  to  1896,  of  which  sum  about 
$121,500  has  been  expended  in  dredging.  The  training  wall  has  not 
as  yet  proved  necessary  and  its  construction  has  not  been  commenced. 

In  1897  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  submitted  a  report 
on  a  survey  of  Lynn  Harbor,  ordered  by  the  river  and  harbor  act  of 
June  3,  1896,  with  a  view  to  securing  a  channel  300  feet  wide  and  15 
feet  deep  at  mean  low  water. 

In  transmitting  his  report  to  the  Chief  of  Engineers,  Colonel  Mans- 
field said: 

The  large  expenditure  required  to  execute  the  improvement  called  for  is  scarcely 
justified  by  the  interests  of  commerce  involved.  By  reference  to  my  last  annual 
report  it  will  be  seen  that  during  the  last  three  years  there  has  been  a  steady  and 
comparatively  large  increase  in  the  commerce  of  the  port,  and  because  of  complaints 
of  the  insufficiency  of  depth  of  water  and  consequent  grounding  of  vessels  I  am  of 
opinion  that  the  harbor  is  worthy  of  improvement  to  a  certain  extent,  but  not  to  the 
degree  called  for. 

The  great  cost  of  the  proposed  improvement  is  due  to  the  widening  of  the  present 
200-foot  channel  to  300  feet. 

Lynn  is  a  city  of  about  75,000  population,  and  has  large  manufac- 
turing interests.  Its  commerce  consists  of  supplies  of  coal,  lumber, 
etc.,  for  local  consumption.  By  reference  to  my  annual  report  for 
1900  it  will  be  seen  that  there  was  a  marked  increase  in  this  com- 
merce for  the  fiscal  year  1899-1900. 

The  improvement  proposed  by  the  act  of  June  6,  1900,  is,  in  my 
opinion,  reasonable  and  in  proportion  to  the  commerce  involved.  It 
involves  deepening  the  existing  channels,  with  slight  modification  at 
the  junction  of  the  inner  channel,  and  a  relocation  of  the  outer  end  of 
the  outer  channel  to  meet  changed  conditions  due  to  the  increase  of 
depth. 

I  have  caused  the  lines  of  the  proposed  channel  to  be  laid  down  upon 
the  accompanying  chart,  and  the  estimated  cost  of  the  improvement 
which  I  recommend  is  as  follows: 

Dredging  740,622  cubic  yards  of  material,  at  20  cents  per  cubic  yard  $148, 124.  40 

Engineering  expenses  and  contingencies,  10  per  cent   14, 812. 44 


Total 


162, 936.  84 
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The  and  project,  wen*  prepared  })y  Assistant  En^iiieei'  'V.  'W  II. 
I  larwood,  and  attention  is  resjKU'tfidl y  in\'ited  to  Mr.  llarwood's 
acconipanyinjr  report  foi'  further  (h'tails. 

V  ery  respectfully,  your  obedient  ser\  ant, 

ClIAS.  K.  SUTER, 

Colonel,  Corpa  of  Engiyieers. 

I^ricr.  Gen.  John  M.  Wilson, 

Chief  of  ll^nguteer'K,  U.  S.  A. 


KKPORT  OK  MU.  T.  T.  lirNTKK  IIAKWOOJ),  ASSISTANT  EN(5INEER. 


United  States  Engineer  Office, 

Boston,  Mass. ,  November  19,  1900. 
Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  project  for 
improvement  of  Lynn  Harbor,  Massachusetts,  together  with  apian'  of  the  harbor, 
pre})ared  under  your  instructions  and  in  accordance  witli  act  of  Congress  approved 
JuneG,  1900,  "with  a  view  of  securing  a  channel  200  feet  wide  and  15  feet  deep  at 
mean  low  water,  including  the  basin  extending  beyond  the  inner  ^^hip  channel,  and 
the  removal  of  a  small  point  on  the  eastern  bank  of  the  channel  near  to  said  basin." 
Lynn  Harbor  is  situated  about  9  miles  northeast  of  Boston. 

The  harbor  has  been  improved  by  the  United  States  Government  under  a  project 
of  original  date  of  1884,  providing  for  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water,  and  extended  in  1888  so  as  to  provide  an  anchorage  basin  300  feet 
by  500  feet  in  area  and  10  feet  deep  near  the  wharves  of  the  city. 

All  dredging  under  these  projects  has  been  completed,  and  at  the  present  time  the 
channel  and  basin  are  practically  of  the  dimensions  designed. 

The  information  obtained  by  the  survey  for  the  original  project  of  improvement, 
and  later  surveys  of  sections  of  the  channels  secured  during  the  execution  of  that 
project,  provide  sufficient  data  from  which  to  prepare  the  project  ordered  by  the  act 
of  June  6,  1900,  and  no  additional  field  work  was  necessary. 

I  visited  Lynn  for  the  purpose  of  determining  just  what  was  intended  by  the  clause 
of  the  act  providing  for  '  *  the  removal  of  a  small  point  on  the  eastern  bank  of  the 
channel  near  to  said  basin." 

It  developed  in  conversation  with  those  interested  in  the  improvement  that  trouble 
is  experienced  in  entering  and  leaving  the  anchorage  basin. 

The  basin  is  300  feet  and  the  channel  200  feet  wide,  and  at  the  junction  of  the 
channel  with  the  basin  a  too  abrupt  reduction  from  the  greater  to  the  lesser  width 
forms  awkward  points,  which  cause  trouble  to  pilots  navigating  the  channel.  This 
trouble  can  be  remedied  by  a  more  gradual  increase  from  the  width  of  the  channel 
to  that  of  the  basin,  and  this  improvement  will  result  in  the  removal  of  the  point 
referred  to  in  the  act. 

The  main  ship  channel  of  Lynn  Harbor  is  divided  into  an  outer  and  inner  chan- 
nel by  a  deep  hole  lying  about  west  of  Little  Nahant  and  affording  an  anchorage  of 
limited  area  under  shelter  of  the  Nahant  shore. 

The  outer  main  ship  channel  from  this  anchorage  to  the  sea  was  dredged  in  a 
straight  line  under  the  project  of  1884.  The  line  of  this  channel  prolonged  strikes 
inside  or  west  of  the  15-foot  contour  of  the  outer  roadstead  of  the  harbor,  for  which 
reason  it  is  necessary  to  introduce  a  curve  at  the  outer  end  of  the  outer  channel,  in 
order  to  reach  the  15-foot  depth  of  the  roadstead  and  secure  a  sailing  course  about 
normal  to  the  contours  of  the  roadstead  at  the  entrance  to  the  channel. 

This  change  of  direction  of  the  outer  channel  and  the  modification  previously 
suggested  at  the  junction  of  the  inner  channel  with  the  basin  are  the  only  variations 
from  the  lines  of  the  existing  channel  in  the  proposed  location  of  the  15-foot  depth 
of  channel  as  laid  down  on  the  accompanying  plan. 

The  w^ork  proposed,  therefore,  consists  practically  of  an  increase  of  5  feet  in  the 
depth  of  the  channel  and  basin  already  dredged  to  a  depth  of  10  feet  under  the 
project  of  1884  and  its  extension  of  1888. 


^Not  reprinted;  printed  in  House  Doc.  No.  78,  Fifty-sixth  Congress,  second  session. 
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The  estimated  cost  of  this  work  is  as  follows: 
To  dredge  from  the  outer  channel  206,689  cubic  yards  (scow  measurement)  of  mud, 
sand,  etc. ;  inner  channel,  533,933  cubic  yards  (scow  measurement)  of  mud,  sand, 
etc.;  total,  740,622  cubic  yards,  at  20  cents  per  yard,  equals  $148,124.40;  engineer- 
ing expenses  and  contingencies,  10  per  cent,  $14,812.44;  total,  $162,936.84. 
Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

Assistant  Engineer. 

Col.  Chas.  R.  Suter, 

Corps  of  Engineers,  U.  S.  A. 


C  14. 

EXAMINATION  AND  SURVEY  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

[Printed  in  House  Doc.  No.  119,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  December  J^,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
June  16, 1900,  and  November  28,  1900,  by  Col.  Chas.  R.  Suter,  Corps 
of  Engineers,  upon  preliminary  examination  and  survey,  respectively, 
of  Boston  Harbor,  Massachusetts,  authorized  by  the  emergency  river 
and  harbor  act  approved  June  6, 1900,  as  follows: 

Boston  Harbor:  With  a  view  to  providing  channels  two  thousand  feet  wide,  or 
such  width  as  may  be  necessary,  and  thirty-five  feet  deep  from  the  navy-yard  at 
Charlestown  and  the  Chelsea  Bridge  and  Charles  River  Bridge  to  President  Roads, 
and  from  President  Roads  through  Broad  Sound  channel  to  the  ocean. 

Boston  Harbor  is  one  of  the  most  important  commercial  ports  of  the 
country,  and  the  improvement  contemplated  in  the  item  of  the  act  just 
quoted  would  give  it  the  channel  facilities  of  a  harbor  of  the  first  class. 
Completion  of  a  project  now  in  course  of  execution  will  give  an  avail- 
able depth  of  but  27  feet  at  mean  low  water  to  the  city  wharves,  and 
in  the  opinion  of  the  local  engineer  officer  the  harbor  is  worthj^  of  fur- 
ther improvement.  The  value  of  the  imports  and  exports  at  Boston 
for  the  3^ear  ending  June  30, 1900,  approximated  $184,500,000,  and  the 
amount  of  revenue  collected  in  that  year  was  $18,871,848.99. 

In  the  accompanying  reports  estimates  are  given  for  channels  in  dif- 
ferent locations  and  of  various  widths,  but  in  concluding  his  survey 
report  of  November  28,  1900,  Colonel  Suter  says: 

The  project  which  to  my  mind  most  nearly  meets  the  ideas  of  Congress  as  expressed 
in  the  act  would  cover  a  channel  to  Broad  Sound  by  the  route  No.  3,  this  channel 
being  35  feet  deep  at  mean  low  water  and  2,000  feet  wide,  and  9  channel  through  the 
upper  harbor  of  the  same  depth,  but  only  1,500  feet  in  width. 

The  estimated  cost  of  the  entire  project  would  be  for — 

Upper  harbor  channel  $7, 404,  875.  50 

Broad  Sound  channel   3,  207, 834. 96 

Total   10,  612,  710.  46 

Very  respectfullj^  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers^ 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 
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rKKLlMlNAKY  KX  A IM  I  N  ATK  )N  OF  HOSTON  IIAKUOIJ,  IVl  ASSAOM  USKTTS,  WITH 
A  VIKW  TO  IMIOVIDINIJ  CIIANNKI.S  'J, 000  FKKT  WIDF:,  OK  SUCH  WIDTH 
AS  MAY  nv:  NK(^FSSAKY,  AND  Hf)  FKl^yP  DFF1»  FliOINl  TIIF  NAVY-YAUD  AT 
(^IIAItLFSTOWN  AND  THE  CHELSEA  HRID(JE  AND  (UIAKLES  UIVEIl  BRID(}E 
TO  PRESIDENT  ROADS,  AND  FROM  PRESIDENT  ROADS  TIIROlHni  BROAD 
SOUND  CJlANNPiL  TO  THE  OCEAN. 

United  States  Engineer  Office, 

Boston,  Mass.,  Jane  IG,  1900. 

General:  In  accordance  with  instructions  contained  in  your  letter 
of  flune  13,  1900,  I  hav^e  tlu^  honor  to  siilnnit  the  foMowin*^  report  u])()n 
the  preliminary  examination  of  Boston  Harbor,  Massachusetts: 

Boston  Harbor  is  thi^  most  im})ortant  hjirl)or  on  the  New  Knoljiiid 
coast  and  one  of  tlie  principal  ports  of  the  Unitc^d  States,  llie  value 
of  its  imports  and  exports  for  the  year  ending  June  80,  1899,  approxi- 
nrated  $180,300,000,  and  the  amount  of  revenue  collected  in  that  year 
was$15,680,27(;.26. 

Under  the  river  and  harbor  acts  of  1892,  1894,  and  1890  provision 
has  been  made  by  Congress  for  improving  the  main  ship  channel  from 
Boston  light  to  the  cit}^  wharves,  so  that  it  shall  have  a  width  of  1,000 
feet  and  a  mininuun  depth  of  27  feet  at  mean  low  water;  and  the  i-iver 
and  harbor  act  of  March  3,  1899,  provided  for  the  improvement  of 
Broad  Sound  channel  to  secure  a  width  of  1,200  feet  and  mininmm 
depth  of  30  feet  at  mean  low  water  from  the  sea  to  the  anchorage  in 
President  Roads. 

When  these  improvements  are  completed  the  greatest  depth  in  the 
channel  from  the  sea  to  the  cit}^  wharves  will  be  but  27  feet  at  mean 
low  water,  and  36.3  feet  at  mean  high  water. 

The  vessels  engaged  in  the  commerce  of  the  port  are  steadily 
increasing  in  size  and  draft  of  water,  and  even  when  the  authorized 
improvements  are  completed  commerce  will  be  handicapped  b}^  the 
necessity  of  waiting  on  high  water  for  safe  navigation  of  the  harbor 
channels. 

The  harbor  is,  in  my  opinion,  worthy  of  further  improvement,  and 
I  respectfully  recommend  that  a  survey  be  made  on  which  to  base  a 
project  in  accordance  with  the  act  of  June  6,  1900. 

The  estimated  cost  of  this  survey  is  $10,000.  There  is  available 
from  appropriations  for  the  general  improvement  of  the  harbor  a 
balance  of  about  $68,000,  and  I  recommend  that  $10,000  of  this  balance 
be  allotted  for  expenses  of  the  survey,  in  accordance  with  the  third 
paragraph  of  the  act  of  June  6,  1900. 

Very  respectfully,  your  obedient  servant, 

Chas.  K.  Suter, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  TJ.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
J%ine  23,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Boston  Harbor, 
Massachusetts,  required  by  the  provisions  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 
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The  locality  is  reported  by  the  local  officer  to  be  worthy  of  improve- 
ment, and  I  recommend  that  a  survey  be  made  and  the  cost  of 
improvement  be  estimated,  the  expenses  of  the  survey  to  be  paid  from 
the  appropriation  for  improving  the  harbor. 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^ 

TJ.  S.  Army. 

[Second  indorsement.] 

War  Department, 

June  ^5,  1900, 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War: 

J.  B.  Randolph, 

Acting  Chief  Clerk, 


survey  of  boston  harbor,  massachusetts,  with  a  view  to  provid- 
ing channels  35  feet  deep. 

United  States  Engineer  Office, 

Boston,  3£as8.,  November  28,  1900. 
General:  The  emergency  river  and  harbor  act  of  June  6,  1900, 
provided  for  a  survey  of  Boston  Harbor  [Massachusetts],  with  a  view 
to  providing  channels  2,000  feet  wide,  or  such  width  as  may  be  neces- 
sary, and  35  feet  deep  from  the  navy-yard  at  Charlestown  and  the 
Chelsea  Bridge  and  Charles  River  Bridge  to  President  Roads,  and 
from  President  Roads  through  Broad  Sound  channel  to  the  ocean," 
and  by  your  instructions  of  June  26,  1900,  this  work  was  assigned 
to  me. 

As  soon  as  practicable  after  receipt  of  these  instructions  the  neces- 
sary surve3^s  were  set  on  foot  and  have  been  prosecuted  with  all  pos- 
sible dispatch  till  finally  completed  on  the  26th  of  the  present  month. 
The  great  magnitude  of  the  proposed  improvement  called  for  an 
exhaustive  study  of  the  subject,  and  every  effort  has  been  made  to  col- 
lect all  possible  information  needed  for  the  purpose.  The  most  diffi- 
cult and  expensive  part  of  the  work  has  been  the  search  for  underh^- 
ing  ledges,  which  occur  irregularly  all  over  the  harbor  and  which  add 
greatly  to  the  cost  of  any  projected  improvement.  To  avoid  these 
obstructions  where  possible,  or  to  estimate  their  volume  when  their 
removal  is  seen  to  be  necessary,  has  required  a  large  number  of  boring's, 
the  execution  of  which,  from  small  floats  and  often  in  very  rough  water, 
has  been  a  tedious  and  difficult  operation;  but  the  information  thus 
gained  has,  I  think,  full}^  justified  the  time  and  expense  incurred. 

The  main  features  developed  by  the  survey  are  embodied  in  the  map 
which  accompanies  this  report;  and  full  details  of  the  work  accom- 
plished, methods  employed,  etc.,  will  be  found  in  the  accompan} ing 
report  of  my  assistant,  Mr.  T.  T.  H.  Harwood,  who  had  inmiediate 
charge  of  the  work. 

The  general  features  of  Boston  Harbor  are  sufficiently  shown  on 
this  map  to  need  no  further  elaborate  description.    Suffice  it  to  say 
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that  th(*  work  ol"  iiiipi'oN  rmcut  naiurjilly  (li\  i(l('s  itself  into  two  por- 
tions, viz,  that  ill  tiu'  upixM-  liarix)!'  from  Mic  (h'cp  wjitcr  of  Picsidcjit 
Roads  westward  to  the  city  wliarvos,  and  that  from  rn^sident  Roads 
outward  to  the  ocean. 

Systematic  woi'k  for  im])r()vement  of  the  harbor  be<^an  after  tho 
clos(^  of  the  civil  war,  the  first  (h'linite  i)r()ject,  that  of  1S()7,  provid- 
ino-  for  a  chann(d  de])th  of  feet  at  mean  h)w  water,  Avith  varying 
widths  at  various  ])oints  in  the  Inirhor.  At  that  time  the  minimum 
depth  was  al)out  1(5  fet^t.  Work  under  this  project,  includin^^  both 
dredo'ino-  and  rock  removal,  was  j)ros(M'ut<'d  spasmodically  for  many 
yi^ars,  and  the  full  (h'pth  contem])Iat(Ml  had  been  ol)tained,  although  the 
width  was  still  d(4ici(Md,  wIkmi  the  project  of  181^2  was  adopted.  'Iliis 
provided  for  a  channel  1,(K)0  feet  wide  and  27  feet  deep  at  nu^an  low 
water,  from  the  city  to  the  sea  throujrh  the  ''Narrows." 

This  project  is  still  incomplete.  The  dredging  to  full  width  is 
finished  from  the  seaward  end  of  the  channel  to  Castle  Island;  th(uice 
to  the  city  only  500  feet  in  width  has  Imhmi  cleared.  In  this  narrow 
section  ledges  exist  which  reduce  the  availa})le  depth  to  23  feet.  The}' 
ai'e  in  process  of  removal  and  toward  the  close  of  the  wintei*  it  is 
hoped  that  the  full  depth  of  27  feet  can  be  carried  up  to  the  city 
wharves.  There  are  still  other  ledges  in  the  ''Narrows"  and  at  the 
''Lower  Middle"  which  will  have  to  be  removed  to  get  the  full  1,000 
feet  w  idth  called  for. 

In  1897  a  still  further  increase  in  both  width  and  depth  was  deemed 
advisable,  and  on  November  11)  of  that  year  Colonel  Mansfield,  of  the 
Corps  of  Engineers,  then  in  charge  at  this  place,  submitted  a  plan  and 
estimate  for  the  improvement  contemplated.  The  most  salient  fea- 
tures of  this  plan  lay  in  the  proposed  abandonment  of  the  ''Narrows 
channel "  and  the  opening  of  a  new  one  to  the  northward  of  Lovells 
Island,  leading  directly  from  President  Roads  to  Broad  Sound. 

Under  this  project  the  ship  channel  throughout  its  length  was  to  be 
30  feet  deep  and  1,200  feet  wide,  and  the  estimated  cost  was  $2,126,495, 
of  which  $481,9-11  was  for  the  Broad  Sound  channel. 

By  a  proviso  in  the  river  and  harbor  act  of  March  3,  1899,  so  much 
of  this  project  as  concerns  the  Broad  Sound  channel  alone  was  adopted, 
and  contracts  for  its  execution  were  authorized.  The  dredging  involved 
has  been  contracted  for  and  is  now  in  process  of  execution. 

The  project  now  under  consideration  calls  for  a  depth  of  35  feet 
throughout  the  whole  length  of  channel  from  the  Chelsea  and  Charles 
River  bridges  through  Broad  Sound  channel  to  the  sea,  the  channel 
to  be  2,000  feet  wide,  or  of  such  width  as  may  be  necessary. 

Of  that  portion  of  this  project  which  includes  the  upper  harbor  it 
may^  be  said  that  no  great  variation  in  location  is  possible.  The  line 
selected  avoids  as  much  as  possible  the  rock  ledges  known  to  exist  and 
utilizes  all  work  already  executed  or  provided  for.  Beyond  this  it  is 
merely  a  matter  of  dollars  and  cents  to  obtain  any  width  deemed 
essential.  The  estimates  herewith  submitted  are  for  widths  of  2,000 
and  1,500  feet,  the  difference  in  cost  amounting  to  about  $4,000,000. 

It  would  seem  that  for  the  upper  harbor  the  additional  accommoda- 
tion afforded  by  a  channel  2,000  feet  wide  over  one  1,500  feet  in  width 
would  not  justify  so  large  an  additional  expense. 

When  the  Broad  Sound  channel  was  recommended  in  the  project  of 
1897,  a  route  was  selected  which  involved  the  minimum  expense.  'It 
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followed  generally  an  existing  channel  of  considerable  depth,  but 
deficient  in  width.  By  removing  the  points  of  several  shoals  and  pro- 
jecting ledges,  the  required  width  and  depth  was  obtainable  at  a  mod- 
erate cost,  though  the  bend  in  the  channel  remained  as  an  objection. 
Still,  in  starting  this  new  project  it  was  deemed  advisable  to  consider 
this  channel  with  a  view  to  its  possible  enlargement.  The  detailed 
examination  showed,  however,  that  the  increased  width  desired  would 
involve  so  much  rock  removal  that  the  cost  became  prohibitory.  A 
second  route  essentiall}^  in  the  same  location,  but  avoiding  the  bend  in 
the  channel,  was  rejected  for  the  same  reason,  and  finally  the  choice 
narrowed  down  to  a  route  marked  No.  3  on  the  map,  which  lies  farther 
to  the  westward  and  apparently  avoids  all  large  ledges.  It  involves 
heav}^  dredging,  but  the  estimated  cost  is  about  15,500,000  less  than 
by  the  other  routes.  The  only  rock  work  known  to  be  required  is  the 
cutting  down  of  a  ledge  lying  nearly  a  mile  seaward  of  the  channel 
proper,  the  existence  of  which  was  developed  by  our  survey. 

It  therefore  seems  quite  certain  that  any  further  increase  in  channel 
dimensions  is  only  attainable  b}^  this  route,  and  as  it  has  many  features 
besides  relative  cheapness  in  its  favor  its  adoption  is  recommended. 

As  regards  the  dimensions  of  the  new  channel  the  depth  of  35  feet 
at  mean  low  water  is  fixed  by  the  act  under  which  the  survey  was 
made.  In  view  of  the  rapidly  increasing  foreign  commerce  of  the  port 
and  the  very  notable  tendency  to  increase  the  size  and  draft  of  sea- 
going vessels  this  depth  is  not  deemed  excessive,  and  its  attainment 
by  one  operation  is  very  desirable  in  the  interest  of  economy. 

As  regards  width  of  channel  the  act  fixes  2,000  feet  as  a  maximum. 
This  is  a  great  advance  over  anything  heretofore  contemplated,  and  it 
was  presumably  based  on  the  channel  recently  authorized  for  New 
York.  There  is  no  doubt  whatever  that  this  width  would  be  of  great 
advantage  from  every  point  of  view,  but  more  especially  for  the  chan- 
nel leading  out  to  Broad  Sound.  For  the  channel  in  the  upper  harbor 
such  great  width  is  much  less  necessary,  and  in  my  opinion  the  limit 
of  justifiable  expenditure  would  be  reached  with  a  width  of  1,500  feet. 
This,  however,  is  mainly  a  question  of  expense,  and  the  estimates  here- 
with presented  cover  both  a  1,500-foot  and  a  2,000-foot  channel.  The 
estimates  are  as  follows: 

Estimate  for  channel  2,000  feet  ivide  in  Upper  Channel. 
Dredgiiig  29,430,865  cubic  yards  of  sand,  gravel,  etc.,  at  20  cents  per 


cubic  yard  ,  $5, 886, 173. 00 

Removal  of  ledge — 

Cubic  yards. 

At  A   128,805 

AtB   4,000 

Ate   103,876 

At  D   518 

AtE   38,530 

AtF   18,271 


Total   294,  000,  at  |15  per  cubic  yard   4,  410,  000.  00 


10,  296, 173.  00 

Engineering  expenses  and  contingencies,  10  per  (^ent   1,  029,  617.  30 

'    Total   11,325,790.30 
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Hstiiniilf  for  chinnirl  I ,f>00  fcH  iridf  in.  Upper  Channel. 

Drodpin^  21 ,701), ({75  cuhii'  vanis  of  saiid,  gravel,  (^tc,.,  at  20  vvntn  por 

cubic  van!  "   $4,  :i50,  O.'ir,.  00 

Kenioval  of  ledge — 

(Mil)ic  yiinls. 

At  A   :i  1,200 

AtB   4,000 

Ate   80,147 

At  D   518 

AtE   14,082 

AtF   18,271 


Total   158, 118,  at  $15  per  cubic  yard   2,  371,  770.  00 

6,  731,705.00 

Engineering  expenses  and  contingencies,  10  per  cent   673, 170.  50 

Total   7, 404,  875.  50 

Estimate  of  cost  of  channel  ,3,5  feet  dee})  and  2^000  feet  wide,  location  No.  5,  Broad  Sound. 

Dredging  6,780,534  cubic  yards  of  sand,  gravel,  clay,  and  hardpan,  at 

40  cents  per  cubic  yard   $2,  712,  213.  60 

Excavating  5,100  cubic  yards  of  rock,  at  $40  per  cubic  yard   204,  000.  00 

2, 916,  213.  60 

Engineering  expenses  and  contingencies,  10  per  cent   291,  621.  36 


Total   3,  207,  834.  96 

Estimate  of  cost  of  channel  35  feet  deep  and  2,000  feet  ivide,  location  No.  1,  Broad  Sound. 

Dredging  5,737,199  cubic  yards  of  sand,  gravel,  clay,  and  hardpan,  at  40 

cents  per  cubic  yard  $2,  294,  879.  60 

Excavating  189,200  cubic  yards  of  ledge,  at  $30  per  cubic  yard   5, 676, 000.  00 

7, 970,  879.  60 

Engineering  expenses  and  contingencies,  10  per  cent   797, 087. 96 


Total   8,767,967.56 

The  project  which,  to  my  mind,  most  nearly  meets  the  ideas  of  Con- 
gress as  expressed  in  the  act  would  cover  a  channel  to  Broad  Sound  by 
the  route  No.  3,  this  channel  being  35  feet  deep  at  mean  low  water  and 
2,000  feet  wide,  and  a  channel  through  the  upper  harbor  of  the  same 
depth,  but  only  1,500  feet  in  width. 

The  estimated  cost  of  the  entire  project  would  be  for — 

Upper  harbor  channel  $7,  404,  875.  50 

Broad  Sound  channel   3,  207,  834.  96 


Total  10, 612,  710.  46 

Full  details  concerning  these  estimates  and  the  information  on  which 
they  are  based  will  be  found  in  the  accompanying  report  of  my  assist- 
ant, Mr.  Harwood,  which  meets  with  my  entire  approval  and  to  which 
attention  is  respectfully  invited. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Colonel,,  Corps  of  JEngineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 
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report  of  mr.  t.  t.  hunter  harwood,  assistant  engineer. 

United  States  Engineer  Office, 

Boston,  Mass.,  November £6, 1900. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of  Boston 
Harbor,  Massachusetts,  made,  in  accordance  with  your  instructions,  to  secure  data 
upon  which  to  base  a  project  for  and  estimate  of  cost  of  securing  "channels  2,000  feet 
wide,  or  such  width  as  may  be  necessary,  and  35  feet  deep  from  the  navy-yard  at 
Charlestown  and  the  Chelsea  Bridge  and  Charles  River  Bridge  to  President  Roads, 
and  from  President  Roads  through  Broad  Sound  channel  to  the  ocean,"  as  ordered 
by  act  of  Congress  dated  June  6,  1900. 

I  also  submit  with  this  report  a  plan  of  the  harbor  drawn  to  a  scale  of  1  :  10,000. 

SURVEYS. 

Previous  to  the  present  survey  the  information  possessed  by  this  office  of  the  areas 
included  in  the  proposed  improvement  consisted,  in  the  upper  harbor,  of  surveys 
dating  back  of  1888,  and  in  Broad  Sound  of  a  survey  made  by  this  office  in  1897. 

The  surveys  of  the  upper  harbor  were  made  during  the  progress  of  improvement 
of  the  channels  under  the  project  of  1867  for  dredging  a  channel  23  feet  deep. 

These  surveys  were  utilized  in  1892  in  preparation  of  the  project  of  that  year  for  a 
channel  27  feet  deep,  and  in  1897  in  preparation  of  a  project  for  a  channel  30  feet 
deep.  They  were,  however,  inadequate  in  extent  for  preparation  of  a  project  for  a 
channel  2,000  feet  wide  and  35  feet  deep.  For  this  reason,  and  also  because  of  the 
many  changes  which  have  occurred  in  the  harbor  and  channel  during  the  last  twelve 
or  fifteen  years,  it  was  deemed  necessary  to  make  a  new  hydrographic  survey  of  the 
channel  from  President  Roads  up  to  the  navy-yard  and  bridges  mentioned  in  the  act. 

The  survey  of  Broad  Sound  of  1897  was  made  especially  with  a  view  to  preparation 
of  a  project  of  improvement  submitted  to  Congress  in  that  year,  and  supplied  ample 
data  for  the  present  work,  except  that  it  was  necessary  to  extend  the  sounding  far- 
ther seaward  to  provide  for  the  proposed  increase  in  depth. 

No  information  as  to  the  nature  of  the  material  underlying  the  bottom  of  the  chan- 
nels was  possessed  by  this  office  other  than  that  secured  during  the  progress  of  the 
works  of  improvement  under  former  projects,  and  none  of  this  extended  to  the  pro- 
posed depth. 

Many  ledges  have  been  encountered  in  prosecution  of  former  improvements  in  the 
various  channels  of  the  harbor,  and  it  was  of  the  utmost  importance  that  as  full 
knowledge  as  practicable  be  obtained  of  the  location  and  extent  of  ledge  formation 
above  grade  35  feet  below  mean  low  water  in  the  localities  to  be  improved,  and  also 
of  the  nature  of  other  material  which  would  have  to  be  removed.  This  information 
could  only  be  obtained  by  making  borings  of  the  bottom  in  the  several  locations  and 
at  as  frequent  intervals  as  was  practicable. 

The  work  therefore  to  be  done  in  the  survey  was: 

To  make  a  hydrographic  survey  of  the  upper  harbor  channels  west  of  President 
Roads; 

To  extend  into  deeper  water  the  hydrographic  survey  of  1897  in  Broad  Sound,  and 
To  make  borings  over  probable  areas  to  be  improved  in  both  the  upper  harbor  and 
Broad  Sound. 

HYDROGRAPHIC  SURVEY. 

The  section  of  channel  in  the  upper  harbor  to  be  surveyed  was  about  7  miles  in 
length,  and  about  3.5  square  miles  in  area.  Soundings  w^ere  taken  on  ranges  run 
across  the  channel  in  direction  approximately  normal  to  its  axis,  and  about  250  feet 
apart,  and  were  located  by  two  sextant  observers  in  the  sounding  boat. 

Over  the  above  area  a  total  of  49,450  soundings  were  taken  on  170  ranges. 

As  a  result  of  this  work,  plotted  on  the  field  sheet  on  a  scale  of  1: 5,000,  the  office 
possesses  a  working  plan  of  great  value,  showing  the  present  condition  of  the  chan- 
nels and  the  changes  brought  about  by  works  of  improvement  done  in  recent  years 
by  the  United  States  Government  and  by  the  Commonwealth  of  Massachusetts. 

In  Broad  Sound  10,240  soundings  were  taken  in  extension  of  the  survey  of  1897, 
and  by  them  a  definition  of  the  35-foot  contour  around  the  outer  shoals  of  Broad 
Sound  was  secured. 

BORINGS. 

The  boring  apparatus  used  for  the  work  was  of  the  water-jet  class,  consisting  of  an 
outer  case  pipe  inclosing  the  jet  pii)e,  the  core  formed  within  the  case  pipe  by  driving 
being  washed  up  over  the  top  of  tlie  case  pipe  by  the  water  jet. 
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1m  practict'  llus  wiih  drivt'ii  to  llic  (U'plli  of  at  Icusl,  'Ah  fecial,  low  walcr.  If 
rock  was  riicouMlrrrd  bcfori^  this  ^M-mU^  was  reached,  llie  apparatuH  vvaH  nliiftcd 
sli^didy  and  another  (rial  made  to  dcterniine  if  RmI^c  <)»'  a  bowhhir  had  been 
enconntered. 

Lcdjie  located  in  this  manner  was  then  <levclopcd  l»y  horiiij^'s  mon'  closely  sj)aced 
to  api)roximately  determint^  its  extent. 

Before  l)orin«j;  operations  were  connnenced,  i)reliminary  study  was  made  of  the 
most  favorable  locations  for  tht^  |)roposed  cliannels.  Over  thes(!  predetermine<l 
locations  borings  were  taken  at  intervals  of  500  feet  in  general  examination  of  the 
locations. 

Four  sets  of  apparatus  were  used  on  the  work,  o|)erated  from  lioats  which  w'(;re 
constructed  of  barrels  framed  into  j)latforms.  These  floats  were  in  charge  of  a  tun, 
which  towed  them  to  and  from  the  location  of  their  work  and  tended  them  during 
the  dav. 

iMi^lit  hundred  and  fifty-two  borings  were  secure<l  (hiring  the  survey,  aggregating 
I0,(MH).5  feet  in  depth.  Of  these,  085  were  taken  in  the  upper  harbor,  and  H)7  in 
Broad  Sound. 

The  field  work  of  the  survey  extended  over  a  period  of  about  four  and  one-half 
months. 

The  surveying  0})erations  in  the  field  were  under  the  direct  charge  of  Messrs. 
Thomas  J.  Finn  and  (ieorge  K.  Stratton,  United  States  hydrographers,  "Sir.  Finn 
directing  the  operations  of  the  boring  partiesand  Mr.  Stratton  of  the  sounding  i)arty, 
and  I  desire  to  state  that  much  credit  is  due  to  both  Mr.  Finn  and  Mr.  Stratton  for 
arduous  work  performed  by  them  and  their  parties  in  the  effort  to  secure,  in  the 
short  time  allowed  for  the  necessary  work,  the  information  required  for  preparation 
of  the  project  of  improvement. 

RESULTS  OF  THE  SURVEY — UPPER  HARBOR. 

When  the  improvement  of  the  upper  main  ship  channel  was  undertaken  by  the 
United  States  Government  under  a  project  commonly  known  as  the  project  of  1867, 
for  the  purpose  of  securing  a  channel  23  feet  deep  at  mean  low  water,  the  principal 
points  of  improvement  were  on  three  distinct  shoals  knoMn  as  the  "Lower  Middle," 
"Upper  Middle,"  and  "Anchorage  Shoal."  The  "Lower  Middle"  is  an  extensive 
middle  ground  lying  north  of  Castle  Island  and  the  main  ship  channel.  The  "Upper 
Middle"  extended  from  the  shoal  ground  at  the  west  end  of  Governors  Island  south- 
erly across  the  channel  to  the  shoals  west  of  Castle  Island.  "Anchorage  Shoal"  lay 
south  of  the  western  end  of  Bird  Island  Flats,  and  extended  southerly  toward  the 
flats  off  South  Boston,  near  Fort  Point  Channel, 

Between  these  shoals  there  was  comparatively  deep  water  in  several  basins  of  lim- 
ited area,  and  the  deep-water  anchorage  of  the  upper  harbor  lay  in  the  gorge  between 
Boston  and  East  Boston. 

The  route  of  the  channel,  as  laid  out  under  the  project  of  1867,  has  proved  the  most 
economical  in  all  subsequent  projects,  and  has  been  adopted  in  the  present  case. 
The  increased  width  of  the  channel  in  the  present  project,  however,  admits  of  adjust- 
ment of  the  limits  for  economy  of  location  w^hile  embracing  the  former  location  and 
securing  the  benefits  of  former  work.  The  limit  lines  laid  down  upon  the  accom- 
panying i^lan  are  the  result  of  study  with  this  point  in  view. 

DESCRIPTION  OF  THE  UPPER  CHANNEL  AS  LAID  DOWN  ON  THE  PLAN. 

Examination  of  the  channel  lines  as  laid  down  on  the  plan  will  show  that  the 
upper  channel  at  its  point  of  departure  and  on  its  first  course  from  President 
Roads  is  in  prolongation  of  the  natural  course  of  vessels  entering  the  Roads  from 
Broad  Sound,  and  that  its  southern  limit  is  approximately  tangent  to  the  35-foot 
contour  of  President  Roads.  This  location  is  most  desirable,  as  it  makes  the  north- 
ern part  of  President  Roads  available  for  anchorage  ground,  and,  if  the  anchorage 
be  governed  by  proper  regulations,  obviates  any  necessity  for  vessels,  in  entering  or 
leaving  the  harbor,  to  thread  their  way  through  a  fleet  of  vessels  lying  at  anchor. 
It  is  further  advantageous  in  that  it  is  the  most  economical  location  and  reduces  to  a 
minimum  the  angle  of  change  in  course  at  the  next  turn  above. 

The  channel  passes  south  of  the  extensive  shoal  ground  lying  to  the  eastward  of 
the  "Lower  Middle,"  on  curves  involving  minimum  changes  of  course  compatible 
with  economy  of  lay  out,  until  it  reaches  the  narrow  passage  between  Castle  Island 
and  the  western  end  of  the  "Lower  Middle." 

Study  of  the  borings  show  extensive  ledges  existing  under  the  western  end  of  the 
"Lower  Middle."    Outcroppings  of  this  ledge  formation  are  known  in  the  harbor  as 
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"State  Ledge."  Extending  spurs  of  this  ledge  formation  were  removed  to  a  depth 
of  23  feet  under  the  name  of  "Cunard  Ledges"  in  progress  of  work  under  the  project 
of  1867,  and  additional  ledge  was  uncovered  by  dredging  to  a  depth  of  27  feet  under 
the  project  of  1892. 

On  the  southern  or  Castle  Island  side  of  the  channel  opposite  the  ' '  Lower  Middle ' ' 
the  material  was  found  to  be  sand,  gravel,  and  clay,  all  easily  dredgable  and  with 
but  one  small  ledge  within  the  probable  limits  of  the  channel.  As  the  ledge  forma- 
tion under  the  ' '  Lower  Middle ' '  increases  in  extent  the  farther  north  our  investi- 
gations went,  it  is  obvious  that  the  limits  of  the  channel  should  be  thrown  as  far 
south  as  practicable,  and  this  has  been  done. 

Westward  of  this  point  there  is  little  if  any  choice  of  location;  but  the  limits  as 
laid  down  on  the  plan  include  the  areas  over  which  work  has  been  done  under 
former  projects,  and  are  fixed  by  study  with  a  view  to  economy. 

Between  Boston  and  East  Boston  the  waterway  is  contracted,  with  a  least  width 
of  about  1,450  feet.  This  point  is  a  short  distance  below  the  confluence  of  Mystic 
and  Charles  rivers,  and  above  this  point  the  Mystic  River  has  an  average  width  of 
about  1,300  feet  between  wharves  up  to  Chelsea  Bridge,  and  the  Charles  River  rapidly 
narrows  to  a  width  of  about  600  feet  near  the  Charles  River  Bridge. 

In  laying  down  the  lines  of  the  proposed  channel  in  these  contracted  sections,  the 
United  States  pierhead  lines  have  been  adopted  as  limits;  but  in  this  connection  I 
would  say  that  in  some  cases  wharves  project  beyond  the  pierhead  lines,  and  it 
would  be  impracticable  to  dredge  invariably  to  those  lines.  Again,  most  of  the 
wharves  extend  to  the  pierhead  lines,  and  undoubtedly,  with  many  of  them,  the 
foundations  were  built  without  provision  for  the  present  proposed  increase  in  depth 
of  water.  On  the  other  hand,  the  foundations  of  many  of  the  wharves  may  be 
founded  deep  enough  to  permit  of  dredging  to  35  feet  along  their  fronts. 

For  these  reasons  it  is  desirable,  in  case  the  proposed  work  is  authorized,  that  it  be 
left  to  the  judgment  of  the  engineer  officer  in  charge  of  execution  of  the  work  how 
near  to  the  wharves  the  dredging  shall  be  carried,  with  the  United  States  pierhead 
lines  as  the  maximum  limit. 

LEDGES  IN  THE  UPPER  HARBOR. 

Ledges  were  known  to  exist  at  the  ''Lower  Middle"  and  at  the  "Upper  Middle," 
and  in  these  localities  borings  were  taken  at  comparatively  close  intervals  to  develop 
the  extent  of  these  ledges.  Their  locations  are  indicated  on  the  plans  by  letters  '  'A' ' 
and  "C,"  respectively. 

In  the  general  examination,  ledge  was  discovered  and  developed  by  close  boring 
at  other  points,  as  follows: 

On  south  side  of  channel  near  Castle  Island.  (Location  indicated  on  plan  by  let- 
ter B. ) 

In  the  middle  of  the  channel  south  of  Bird  Island  Flats.  (Location  indicated  on 
plan  by  letter  D. ) 

On  north  side  of  channel  at  Anchorage  Shoal,  near  west  end  of  Bird  Island  Flats. 
(Location  indicated  on  plan  by  letter  E. ) 

On  south  side  of  channel  near  the  new  State  dock  in  South  Boston.  (Location 
indicated  on  plan  by  letter  F. ) 

The  quantities  of  ledge  which  it  will  be  necessary  to  excavate  at  each  of  these 
places  is  given  in  the  estimates  to  follow. 

In  this  connection  I  would  state  that  it  was  impracticable,  regarding  both  time  and 
expense,  to  cover  by  boring  all  the  area  included  in  the  proposed  improvement  closely 
enough  to  enable  me  to  state  that  the  ledges  above  reported  are  all  that  will  be 
encountered  in  execution  of  the  proposed  work.  While  the  boring  was  sufficiently 
close  to  insure  the  detection  of  the  presence  of  any  large  masses  of  ledge  within  the 
limits  of  the  proposed  channel,  the  fact  that  several  small  ledges  were  discovered  by 
single  borings  makes  it  evident  that  the  presence  of  other  similar  ledges  may  have 
escaped  detection,  only  to  be  found  when  the  work  has  been  undertaken,  but  the 
excessive  cost  of  an  investigation  sufficiently  exhaustive  to  fully  insure  against  such 
a  contingency  would  be  utterly  disproportionate  to  the  advantage  to  be  gained. 

As  a  result  of  the  boring  operations,  much  information  has  been  secured  of  the 
nature  of  the  material  which  will  have  to  be  removed  should  the  improvement  be 
undertaken.  It  seems  unnecessary  to  enter  into  a  discussion  of  the  subject  in  this 
report  further  than  to  say  that  the  material  consists  of  sand,  gravel,  clay,  and  "hard- 
pan,"  in  about  the  same  proportions  and  of  the  same  character  as  has  been  encoun- 
tered in  former  dredging  operations. 

The  information  is  set  forth  in  full  on  the  plans  in  the  office  records,  and  will  be 
of  great  value  for  later  reference  when  the  work  of  excavation  shall  be  undertaken. 
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KSTIMATRS. 

In  accordance  with  your  instructions,  I  submit  estimates  for  channels  35  feet  deep 
at  nu>an  low  vvati^r,  2,000  feet  wide,  and  1,500  feet  wide.  In  these  estimates  excava- 
tion remaining  to  be  done  in  the  improvement  of  the  upper  channel  under  the  project 
of  1892  has  been  deducted  from  the  estimate  of  quantities. 

Estimate  for  channel  2,000  feet  wide. 
Dredging  29,430,865  cubic  yards  of  sand,  gravel,  etc.,  at  20  cents  per 


(^ubic  yard  $5, 886, 173  00 

Removal  of  ledge—  Cubic  yards. 

At  A   128,805 

AtH   4,000 

At  C   103,876 

At  D   518 

AtE   38,530 

At  F   18,  271 


Total   294, 000,  at  $15  per  cubic  yard  ....    4, 410, 000.  00 


10, 296, 173. 00 

Engineering  expenses  and  contingencies,  10  i)er  cent   1, 029, 617. 30 


Total   11,325,790.30 

Estimate  for  channel  1,500  feet  wide. 

Dredging  21,799,675  cubic  yards  of  sand,  gravel,  etc.,  at  20  cents  per 

cubic  yard  $4, 359, 935. 00 

Removal  of  ledge—  Cubic  yards. 

At  A   31,200 

AtB   4,000 

At  C   89, 147 

At  D   518 

AtE   14,982 

At  F   18,  271 


Total   158, 118,  at  $15  per  cubic  yard ....    2, 371, 770. 00 


6,  731,  705. 00 

Engineering  expenses  and  contingencies,  10  per  cent   673, 170. 50  ^ 


Total   7,404,875.50 


BROAD  SOUND  CHANNEL. 

Preliminary  study  of  the  map  of  the  shoals  lying  between  President  Roads  and 
Broad  Sound,  and  through  which  it  will  be  necessary  to  cut  the  channel  proposed, 
developed  three  possible  routes  for  the  channel,  viz: 

Location  No.  1. — To  follow  the  lines  of  the  channel  1,200  feet  wide  and  30  feet  deep 
authorized  by  the  river  and  harbor  act  of  March  3,  1899,  extending  its  width  and 
depth  to  meet  the  present  requirements. 

Location  No.  2. — A  straight  channel  2,000  feet  wide  on  a  line  from  the  entrance  to 
President  Roads,  between  Long  Island  Head  light  and  Deer  Island  light,  and  enter- 
ing Broad  Sound  west  of  Commissioners  Ledge. 

Location  No.  3. — A  straight  channel  2,000  feet  wide  from  President  Roads,  east  of 
Deer  Island  light  and  running  more  northerly  than  Location  No.  2,  through  the 
shoals  immediately  east  of  Faun  Bar. 
The  lines  of  these  locations  are  laid  down  on  the  accompanying  plan. 
Preliminary  estimates  of  material  which  would  have  to  be  removed  on  each  of 
these  routes  gave  for — 


Cubic  yards. 

Location  No.  1    5,  926,  399 

Location  No.  2    9, 173, 406 

Location  No.  3   :   6,  780,  53 1 

ENG  1901  70 
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These  estimates  show  that  in  regard  to  total  excavation  the  advantage  lay  first  with 
Location  No.  1 ;  second,  with  Location  No.  3,  and  that  Location  No,  2  so  far  exceeded 
either  of  the  others  that  it  could  be  thrown  out  of  consideration  if  the  others  proved 
practicable  on  closer  investi^tion. 

On  Location  No.  1  it  was  known  from  information  obtained  in  the  survey  of  1897 
that  ledge  would  be  encoimtered,  and  investigation  of  Location  No.  3  was  first 
taken  up. 

Borings  were  taken  over  the  entire  location  and  no  ledge  was  discovered. 

The  material  on  this  location  was  found  to  be  sand  and  gravel  overlying  clay  and 
"hardpan."  On  the  shoal  in  extension  of  Faun  Bar  bowlders  exist  in  large  quanti- 
ties, embedded  in  the  other  material. 

This  material  will,  in  places,  be  difficult  to  dredge,  but  appears  to  be  of  the  same 
general  nature  as  that  now  being  removed  in  the  dredging  operations  in  Broad  Sound 
under  the  project  for  the  channel  30  feet  deep  at  low  water. 

The  boring  was  made  in  the  same  manner  as  that  in  the  upper  harbor,  and  while 
the  results  show  that  ledge  in  large  masses  does  not  exist  in  Location  No.  3,  the 
possibility  remains  that  small  ledges  may  have  escaped  detection  by  the  boring 
operations. 

In  prolongation  seaward  of  the  axis  of  this  location,  a  ledge  was  discovered  by  the 
soundings  taken  in  the  hydrographic  survey.  This  ledge  is  so  situated  that  no  mod- 
ification of  this  route  can  avoid  it,  and  while  it  does  not  lay  in  the  channel  proper, 
its  removal  is  imperative  if  this  location  for  the  new  channel  shall  be  adopted. 

This  ledge  is  about  three-fourths  of  a  mile  seaward  of  the  limits  of  dredging  and 
the  least  depth  found  upon  it  is  27.4  feet  at  mean  low  water. 

It  is  surrounded  by  about  40  feet  depth  of  water.  Examination  of  this  ledge  was 
made  by  a  diver,  and  specimens  of  it  were  secured,  which  show  that  it  is  slate  ledge 
similar  to  that  removed  from  different  sections  of  the  harbor  under  former  operations. 

To  remove  this  obstruction  involves  the  excavation  of  about  5,100  cubic  yards  of 
rock. 

Estimate  of  cost  of  channel  35  feet  deep  and    000  feet  wide,  Location  No.  S. 
Dredging  6,780,534  cubic  yards  of  sand,  gravel,  clay,  and  hardpan,  at 


40  cents  per  cubic  yard  $2, 712, 213. 60 

Excavating  5,100  cubic  yards  of  rock,  at  $40  per  cubic  yard   204, 000. 00 

2, 916,  213.  60 

Engineering  expenses  and  contingencies,  10  per  cent   291, 621. 36 

Total   3, 207, 834. 96 


Location  No.  1  is  bordered  on  its  eastern  limit  by  ledges,  known  as  Commission- 
ers Ledge,"  "Devils  Back,"  and  Aldridges  Ledge."  These  ledges  are  so  extensive 
that  any  increase  in  width  of  channel  to  the  eastward  is  impracticable,  and  the 
increase  in  width  must  be  made  on  the  western  side. 

The  borings  made  in  investigation  of  this  location  developed  a  large  quantity  of 
ledge  underlying  the  bottom  at  the  northwest  end  of  the  channel  and  extending  over 
an  area  about  1,500  feet  long  by  450  feet  wide.  (The  location  of  this  ledge  is  indi- 
cated on  the  plan  by  letter  G.) 

In  addition  to  this  ledge,  other  points  of  ledge  which  are  to  be  reduced  to  30  feet 
depth  of  water  under  the  authorized  project  for  the  30-foot  channel  would  require 
further  excavation. 

The  estimated  amount  of  ledge  excavation  lying  within  the  limits  of  Location  No. 
1  is  as  follows: 

Cubic  yards. 


At  the  northwest  end  of  the  proposed  channel   96, 800 

At  Devils  Back  and  Aldridges  Ledge   27, 400 

Ledges  under  the  Lo veils  Island  Shoal   51, 800 

Ledge  on  western  side  of  south  end  of  channel   13, 200 


Total       189,200 


From  this  information  is  prepared  the  following: 
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Estimate  of  cod  of  channel  S6  feet  deep  and  2,000  feet  wide,  Location  No.  1. 

Dredging  6,737,199  cubic  yards  of  sand,  gravel,  clay,  and  liardpan,  at 

40  (;enta  per  cubic  yard   %2,  294,  879.  60 

Excavating  189,200  cubic  yards  of  ledge,  at  $30  per  cubic  yard   5,  070, 000.  00 


7, 970,  879.  60 

Engineering  expenses  and  contingencies,  10  per  cent   797, 087. 96 


Total   8,  767, 967.  56 

In  comparing  this  estimate  with  those  of  otiier  locations  there*  should  be  deducted 
1455,000  authorized  by  the  river  and  harbor  act  of  March  3,  1899,  to  be  expended  on 
the  ciiannel  1,200  feet  wide  and  30  feet  deep  which  lies  within  this  location  and  on 
which  operations  are  in  progress. 

Location  No.  2  includes  within  its  limits  the  ledge  at  the  northwest  end  at  G,  and 
that  on  the  western  side  of  the  south  end  of  Location  No.  1,  aggregating  110,000  culnc 
yards. 

This,  and  the  fact  that  the  estimate  of  total  yardage  so  far  exceeded  those  of  Loca- 
tions Nos.  1  and  3,  was  considered  sutlicient  justification  for  not  expending  the  time 
of  the  boring  parties  in  further  invent igation  of  this  location. 

On  the  basis  of  the  information  possessed  of  this  location,  the  improvement,  if 
carried  on  along  its  lines,  would  cost  $7,618,000,  and  there  is  a  strong  probability  that 
the  led^e  found  at  G  extends  farther  into  this  location  and  that  other  ledge  in  large 
quantities  exists  under  the  shoals  through  which  it  passes. 

The  only  conclusion  that  can  be  reached  from  these  estimates  is  that  Location  No. 
3  is  the  only  feasible  oiie  for  the  proposed  new  channel.  It  presents  no  difficulties  to 
navigation  at  either  end,  as  the  seaward  entrance  is  easily  reached  through  Broad 
Sound,  and  the  turn  at  the  inner  end  around  Deer  Island  light  into  President  Roads 
is  on  a  curve  with  radius  of  about  1  mile  in  length. 

UNIT  PRICES. 

The  question  of  the  unit  prices  to  be  adopted  for  purpose  of  estimating  the  cost  of 
a  project  of  such  magnitude  as  this  is  a  most  important  one  and  has  received  my  earn- 
est attention. 

Information  gained  by  inquiries  that  I  have  made  among  men  engaged  in  the 
dredging  business  prompts  me  to  state  that  no  dredging  has  ever  been  done  of  the 
precise  nature  of  that  involved  in  the  execution  of  this  project. 

The  material  to  be  removed  is  so  hard  in  many  places  as  to  render  impossible  the 
use  of  the  ''clam  shell"  dredges,  by  which  deep-water  dredging  can  be  easily  per- 
formed. 

The  depth  of  water  in  which  the  dredging  machines  must  work  at  high  water  of 
mean  tides  is  about  46  feet,  and  in  spring  tides  will  sometimes  reach  48  feet.  All 
material  must  be  towed  to  sea,  a  mean  distance  of  about  9  miles. 

The  nature  of  the  material  will  compel  the  use  of  dipper  dredges,  which  must  be 
held  in  position  either  on  spuds  or  by  means  of  heavy  moorings,  and  the  latter 
method  is  impracticable  in  the  inner  harbor  channels  for  the  reason  that  the  immense 
spread  required  for  the  mooring  lines  would  obstruct  the  passage  of  vessels  through 
the  channels. 

It  would  therefore  appear  that  special  plant  must  be  constructed  for  this  work,  and 
it  is  estimated  that  such  plant  of  sufficient  capacity  to  carry  on  the  work  at  a  rate 
wnich  would  insure  its  completion  within  ten  years  would  cost  $1,000,000. 

The  nearest  approach  to  a  precedent  from  which  to  secure  guidance  in  fixing  unit 
prices  is  on  work  now  going  on  in  improvement  of  the  main  ship  channel  and  the 
Broad  Sound  Channel  in  Boston  Harbor. 

Dredging  is  being  carried  on  to  a  depth  of  27  feet  at  mean  low  water  in  the  main 
ship  channel  under  a  contract  involving  the  removal  of  3,000,000  cubic  yards  of  mate- 
rial at  a  unit  price  of  17|  cents  per  cubic  yard,  and  in  Broad  Sound  Channel  under  a 
contract  for  dredging  800,000  cubic  yards  of  material  to  a  depth  of  30  feet  at  mean 
low  water  at  a  price  of  35  cents  per  cubic  yard. 

The  increase  in  depth  under  the  proposed  project  over  that  of  the  above-mentioned 
work  is  8  feet  in  the  inner  harbor  and  5  feet  in  Broad  Sound;  and  it  is  my  opinion 
that  the  lowest  unit  prices  that  can  safely  be  adopted  in  estimating  the  cost  of  this 
work  is  20  cents  per  cubic  yard  for  the  inner  harbor  dredging  and  40  cents  per  cubic 
yard  for  the  Broad  Sound  dredging. 

In  the  upper  harbor  the  unit  price  adopted  for  estimating  cost  of  removal  of  ledge 
is  $15  per  cubic  yard.    Ledge  is  now  being  removed  to  a  depth  of  27  feet  at  mean 
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low  water  from  the  main  ship  channel,  at  a  contract  price  of  $15.80  per  cubic  yard, 
and  this  is  the  lowest  price  ever  paid  for  similar  work  in  this  vicinity.  It  is  believed, 
however,  that  on  account  of  the  heavy  cutting  which  will  be  necessary  in  many  of 
the  ledges  and  which  will  secure  better  results  from  the  plant  used  on  the  work,  the 
work  can  be  done  at  $15  per  cubic  yard  at  the  increased  depth  required  by  the  new 
project. 

The  removal  of  the  ledge  from  Broad  Sound  will  be  a  more  difficult  and  expensive 
operation,  due  to  its  exposed  position. 

Work  on  this  ledge  should  be  commenced  early  in  the  progress  of  operations  under 
the  project,  and  as  a  contract  will  have  to  be  made  for  its  removal  alone,  and  the  con- 
tractor will  be  able  to  work  on  it  for  only  a  few  months  during  the  summer  season, 
it  is  believed  that  the  price  of  $40  per  cubic  yard  is  not  unduly  high  for  estimate  of 
cost  of  its  removal. 

PLAN. 

The  basis  of  the  map  ^  submitted  with  this  report  is  a  compiled  plan  prepared  by 
the  Massachusetts  State  harbor  and  land  commission  in  1895,  "from  manuscript  plans 
of  soundings  taken  by  the  United  States  Coast  and  Geodetic  Survey,  1892-93,  cor- 
rected and  brought  up  to  date  by  additional  information  furnished  by  Col.  S.  M.  Mans- 
fied,  Corps  of  Engineers,  U.  S.  A. ,  and  by  surveys  made  under  the  direction  of  the 
harbor  and  land  commissioners. ' ' 

This  plan,  corrected  and  brought  up  to  date,  has  been  used  for  delineation  of 
wharf  and  shore  lines  and  subsidiary  channels,  and  the  recent  hydrographic  sur- 
veys of  Broad  Sound  and  the  upper  main  ship  channel  have  been  substituted  for  the 
hydrography  of  the  original  plan  in  these  localities.  Soundings  of  the  new  work  are 
written  in  feet  and  tenths,  while  those  taken  from  the  original  plan  are  written  in 
feet  only. 

By  this  means  a  satisfactory  map  on  a  suitable  scale  has  been  produced  for  publi- 
cation at  the  minimum  expense  of  time  and  labor. 

On  this  plan  characteristic  soundings  of  our  surveys  only  are  shown,  selected  from 
the  many  taken  in  the  surveys,  and  no  attempt  has  been  made  to  show  positions  or 
give  other  information  of  the  borings,  as  any  such  attempt  would  result  in  causing 
confusion  to  the  eye  in  studying  the  plan,  while  the  information  is  not  regarded  as 
of  especial  value  in  the  general  purpose  for  which  the  plan  is  intended. 
Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

Assistant  Engineer. 

Col.  Chas.  R..  Suter, 

Corps  of  Engineers,  U.  S.  A. 


^Not  reprinted;  printed  in  House  Doc.  No.  119,  Fifty -sixth  Congress,  second  session. 


APPENDIX  D. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS AND  IN  RHODE  ISLAND. 


REPORT  OF  MAJ.  GEO.  W.  GOETIIALS,  (!0  HPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  of  refuge  at  Hyannis,  Massa- 

chusetts. 

2.  Harbor  of  refuge  at  Nantucket,  Mas- 

sachusetts. 

3.  Harbor  at  Vineyard  Haven,  Massa- 

chusetts. 

4.  Woods  Hole  Channel,  Massachusetts. 

5.  New  Bedford  Harbor,  Massachusetts. 

6.  Taunton  River,  Massachusetts. 

7.  Sakonnet  River,  Rhode  Island. 

8.  Harbor  at  Sakonnet  Point,  Rhode 

Island. 

9.  Pawtucket  River,  Rhode  Island. 

10.  Providence  River  and  Narragansett 
Bay,  Rhode  Island. 


11.  Green   Jacket    Shoal,  Providence, 

Rhode  Island. 

12.  Fall  River  Harbor,  Massachusetts. 

13.  Newport  Harbor,  Rhode  Island. 

14.  Harbor  of  refuge  at  Point  Judith, 

Rhode  Island. 

15.  Entrance   to   Point   Judith  Pond, 

Rhode  Island. 

16.  Harbor  of  refuge  at  Block  Island, 

Rhode  Island. 

17.  Great  Salt  Pond,  Block  Island,  Rhode 

Island. 

18.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


19.  Sakonnet  Harbor,  Rhode  Island. 

20.  Pawtucket  River,  Rhode  Island. 


21.  Ohio  Reef  (Ledge),  Narragansett  Bay, 
Rhode  Island. 


United  States  Engineer  Office, 

JVetoport,  R.  Z,  July  13,  1901. 
General:  I  have  the  honor  to  transmit  herewith  annual  report  on 
river  and  harbor  works  under  my  charge  at  close  of  fiscal  year  ending 
June  30,  1901. 

Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  was  in  charge  from 
July  1  to  25,  1900;  First  Lieut.  R.  P.  Johnston,  Corps  of  Engineers, 
was  in  temporary  charge  from  July  25  to  August  31,  1900;  First 
Lieut.  R.  P.  Johnston,  Corps  of  Engineers,  has  been  on  duty  under 
the  direction  of  this  office  from  July  1  to  25,  1900,  and  since  August 
31,  1900. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 

Major,  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JEngineers^  U.  S.  A, 
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D  I. 

HARBOE  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  peninsula  of 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge.  ( For  map  see  p.  592,  Annual  Report 
of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3.2  feet. 

Original  condition. — Before  improvement  it  was  an  open  roadstead, 
exposed  to  southerly  storms. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
area  protected  by  the  breakwater  covered  only  about  47  acres. 

Present  project. — The  present  project,  that  of  1884,  provides  for  the 
deepening  to  15.5  feet  at  mean  low  water,  by  dredging,  of  about  36 
additional  acres  of  protected  area,  to  be  limited  on  the  west  by  a  line 
running  due  north  from  the  western  end  of  the  breakwater  and  on  the 
north  by  a  line  running  parallel  to  the  breakwater  and  1,500  feet  from 
it,  leaving  a  berm  of  100  feet  along  the  northern  side  of  the  break- 
water, at  a  cost  estimated  in  1884  at  145,743.20.  A  plan  of  the  works 
may  be  found  at  page  260,  Annual  Keport  of  the  Chief  of  Engineers 
for  1885,  and  page  804  of  1893,  and  further  information  at  page  621 
of  1885. 

Amount  expended  and  results  to  June  30^  1900. — In  the  years  1827- 
1838  a  breakwater  of  riprap  granite  1,170  feet  long  was  constructed, 
covering  an  anchorage  of  about  175  acres,  the  entrance  to  which  had  a 
depth  of  about  15.5  feet.  In  the  years  1852-1882  extensive  repairs 
were  made  in  increasing  the  width  of  its  base  and  the  size  of  the  stone 
forming  its  sides  and  top,  at  a  cost  of  1123,350.  The  total  amount 
expended  on  the  present  project  up  to  June  30,  1900,  was  143,914.02, 
by  which  26.6  acres  of  the  36  had  been  deepened  to  15.5  feet  and  two 
25  feet  wide  cuts  13  feet  deep  at  mean  low  tide  were  made  in  the  chan- 
nel leading  to  the  wharf  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company.  A  survey  of  the  harbor  was  made  and  report 
thereon  submitted  under  date  of  November  7, 1899,  for  which  see  page 
1284,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

Operations  during  the  past  fiscal  year. — No  operations  have  been  in 
progress  during  the  past  fiscal  year. 

Worh  required  to  complete  the  existing  project. — The  work  required 
to  complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
depth  of  15.5  feet  over  the  area  remaining  to  be  deepened.  The  sur- 
vey referred  to  above  developed  the  fact  that  to  accomplish  this  will 
require  the  removal  of  130,000  cubic  yards  of  material,  which,  at  an 
estimated  cost  of  25  cents  per  cubic  yard,  makes  a  total  cost  of  $32,500. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1902. — 
The  unexpended  balance  (together  with  such  sums  as  may  be  appropri- 
ated by  Congress)  will  be  applied  to  carrying  out  the  present  project. 

Hyannis  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  at  Barnstable  in  the  last  calendar  year 
was  $732.93.  The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest 
light-house  is  Hyannis  light.  The  nearest  fortification  is  Fort  Hodman,  at  Clark 
Point,  New  Bedford,  Mass. 
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Money  statement. 

July  1,  1000,  Imljinco  unoxpciidod   $1,  031.  06 

Juiie  30,  1001,  ainoiint  expended  during  fiscal  year   00.  06 

July  1,  1901,  balance  unexpended   1, 862. 00 

Amount  (estimated)  required  for  completion  of  exifstin«;  project   32,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1003,  in  addition  to  the  balance  unexpended  July  1,  1001   32, 500. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


AMOUNTS  Al'l'KOl'KIATED. 

Previous  projects. 


March  2, 1827   $10, 650. 00 

April  30,  1830   6,517.82 

March  2,  1831    8, 400.  00 

July  3,  1832   7,  600.  00 

March  2,  1833   5, 000.  00 

June  28,  1834    10, 000. 00 

March  3, 1835   9, 000.  00 

March  3, 1837   5, 000.  00 

July  7,  1838   8,764.00 

August  30,  1852   5, 000.  00 

July  11,  1870   12,000.00 

March  3,  1871   10, 000.  00 

March  3,  1873   10, 000.  00 

June  23,  1874    5, 000.  00 

June  18,  1878    3, 000. 00 

March  3, 1879   2, 500.  00 

March  3, 1881   5, 000.  00 


Total  $123,431.82 

Existing  project. 

August  5,  1886    $10, 000. 00 

August  11,  1888    10, 000. 00 

September  19,  1890   8, 000. 00 

July  13,  1892   6,000.00 

August  18,  1894    3, 500. 00 

June  3,  1896    6, 000. 00 

March  3, 1899   2,162.00 


Total   45,662.00 

Received  from  sale  of  material   20. 68 

Total   169,114.60 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Hyannis  Harbor,  Massachusetts,  during  the 
calendar  years  ending  December  31, 1895-1900,  is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Messrs.  T.  Crocker  &  Sons,  Hyannis,  Mass. ) : 


Class  of  goods. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Tons. 

Tom. 

Tons. 

Tons. 

Tons. 

Tons. 

20 

22 

15 
2 

3,750 
1 
75 
1,032 
2,850 
14,500 

20 

10 

25 
25 
2,300 
100 
30 
225 
5,250 
18,000 
50 
1,000 
180 

26 
20 
2,400 
100 
30 
300 
5,500 
18,500 
50 
1,000 
200 

1,000 
300 

200 
2,500 
18,000 

900 
100 
30 
250 
3,000 
19,500 
50 
1,000 
180 

2,300 
126 
40 
320 
6,500 
19,000 
50 
1,200 
225 

Vegetables  and  truck  

Live  stock  and  products  

Fish,  oysters,  etc  

Lumber  and  products  

General  merchandise  

2,000 
200 

Sundries  

Total  

300 

22,525 

24, 220 

26,020 

27, 185 

28,126 

28,802 
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New  transportation  companies  established  during  the  year,  none  reported.  The 
vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and  depar- 
ture together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Steam: 

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Fishing  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Fishing  boats  

Oyster  boats  

Pleasure  boats,  large  . . 
Pleasure  boats,  small . . 


65 
20 
45 
25 
260 
210 

320 
350 
15 
70 
270 
120 


Feet. 


D  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS. 

Nantucket  Harbor  is  the  only  well-protected  harbor  on  Nantucket 
Sound  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
the  small  harbor  of  Hyannis  on  the  other  (the  north)  side  of  Nantucket 
Sound.  The  navigation  of  this  sound  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.  Nantucket  Harbor  has  a  considerable 
area  with  a  depth  of  water  in  excess  of  12  feet,  and  the  object  of  the 
improvement  is  to  make  it  a  harbor  of  refuge  for  vessels  plying  between 
ports  north  and  south  of  Cape  Cod,  estimated  to  be  50,000  annually. 
In  the  memorial  to  Congress  on  which  the  first  appropriation  for  this 
harbor  of  refuge  was  based  it  was  stated  that  more  than  500  vessels 
had  been  wrecked  in  the  vicinity  of  the  island.  (For  map  of  harbor 
see  p.  432,  annual  report  of  1880,  and  p.  576  of  report  of  1885.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Original  conditions. — At  the  adoption  of  the  present  project  no 
jetties  existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5 
miles  width  on  which  the  depth  of  water  at  low  tide  was  only  6  feet, 
the  channel  being  very  crooked  and  subject  to  changes  in  location. 

Present  project. — The  present  approved  project — that  of  1880,  as 
modified  in  1885 — provides  for  the  construction  of  two  jetties  as  train- 
ing walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as  to 
allow  the  tidal  current  to  assist  in  scouring  out  and  maintaining  a 
good  channel,  and  for  the  completion  of  the  work  by  dredging,  where 
necessary,  to  obtain  a  depth  of  from  12  to  15  feet  at  low  water  in  this 
channel,  all  at  a  total  cost  estimated  in  1885  at  $375,000. 

A  plan  of  the  works  may  be  found  at  page  578,  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  and  page  806  of  1893;  and  further 
information  at  page  436  of  1880,  page  644  of  1881,  page  595  of  1884, 
and  pages  563,  575,  and  578  of  1885. 

Amount  expended  and  results  to  June  30.,  1900. — ^The  funds  appropri- 
ated from  1829  to  1844,  $45,734.75,  were  expended  in  the  ineffectual 
dredging  of  an  entrance  channel.    The  amount  expended  on  the  present 

Eroject  up  to  June  30,  1900,  was  1259,143.67,  by  which  the  west  jetty 
ad  been  built  to  4,955  feet  length,  of  which  3,955  feet  length  was  to 
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full  hcio^ht,  400  foot  to  half-tido  iovol,  and  (lio  oiiivr  OOO  foot  to  I'ull 
soctioii,  and  tho  jotty  stroiijj^thorKMl  and  lovolcd  up  at  hoiiio  [)oints  wlioro 
it  had  sottlod  and  boon  .soniowhat  waslKul  down.  Tho  oast  jotty  has 
boon  built  up  to  its  full  hoi<^^ht  for  a  long-tii  of  s;i4  l'(iot  froiu  tho  shoro 
ond;  thon  tho  foundation  laid  for  a  lon^th  of  11)1  feet;  then  came  a 
t»ap  of  160  foot;  thon  8,()55  foot  raised  to  half-tide  level,  of  which  1,300 
feet  in  lent^th  has  settled  and  been  considerably  washed  down  (tho  total 
lent^th  froui  tho  shore  ond  beino-  4,810  foot).  Mounds  of  heavy  stone 
wore  also  built  to  protect  lantern  staffs  near  the  present  ends  of  both 
jetties. 

Tho  first  portions  of  the  west  jetty  wore  constructed  without  a  core 
by  simply  placing  large  rough  stone  on  the  line  of  the  jetty,  which, 
from  the  small  cross  section  of  the  jetty,  at  first  triangular  and  later 
with  a  top  width  of  4  feet,  offers  not  only  many  large  openings  for  the 
passage  of  sand,  but  has  been  washed  down  to  a  considora))le  extent  by 
the  action  of  the  sea  and  ice.  This  method  of  construction  was  followed 
in  all  that  portion  of  the  work  built  prior  to  1884,  and  includes  3,955 
feet  of  the  length  of  the  jetty.  The  construction  since  that  time  has 
been  made  with  a  core  of  small  stone  of  varying  sizes  from  5  to  200 
pounds  in  weight,  protected  by  a  facing  of  large  stone.  This  has  made 
a  compact  structure  and  one  practically  sand  tight. 

In  order  that  the  full  benefit  of  the  western  jetty  may  be  realized, 
It  should  be  repaired  in  such  a  manner  as  to  make  it  as  nearly  sand 
tight  as  possible  and  the  top  raised  to  its  original  height  of  5  feet  in 
places  where  it  is  now  less. 

This  work  could  have  been  done  much  better  in  the  first  instance, 
but  a  short  section  near  the  shore  end  thus  repaired  in  1894  has  stood 
well  and  presents  a  much  better  barrier  to  the  passage  of  sand  than  any 
other  portion  of  the  old  west  jetty. 

It  is  estimated  that  this  would  require  15,000  tons  of  stone  at  $2  per 
ton,  or  a  total  of  $30,000,  in  addition  to  the  estimated  cost  of  the 
approved  project. 

In  December,  1896,  during  an  unusually  severe  storm,  a  breach  was 
made  between  the  ocean  and  the  head  of  the  harbor,  at  what  is  called 
the  "Haulover.""  Reports  thereon  were  submitted  in  January  and 
February,  and  a  more  detailed  report,  after  a  careful  examination  of 
the  existing  conditions,  was  submitted  in  May,  1897. 

The  breach  still  remains  open,  but  does  not  appear  to  have  caused 
any  perceptible  change  in  the  depth  of  water  at  the  harbor  entrance. 

There  is  now  a  depth  of  8  feet  in  the  channel,  which  before  improve- 
ment was  limited  to  6  feet. 

Operations  ckiring  the  past  fiscal  year. — The  amount  expended  during 
the  past  fiscal  year  was  $856.'33. 

No  work  was  in  progress  beyond  the  maintenance  of  a  light  on  the 
outer  end  of  each  jetty  up  to  April,  1901,  when,  from  lack  of  funds  for 
the  maintenance  of  these  lights,  their  care  was  transferred  to  the  Light- 
House  Board. 

For  dimensions  of  jetty  and  method  of  construction,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  Part  I,  page  627. 

There  is  a  gap  in  the  east  jetty  about  191  feet  from  shore  end,  where 
no  stone  has  ever  been  placed.  This  gap  is  160  feet  long  and  is  now 
about  16  feet  deep.  In  my  opinion  this  gap  should  be  closed  and, 
together  with  the  next  1,500  feet,  be  built  up  to  full  height,  as  projected. 
The  bottom  between  the  jetties  is  covered  in  places  with  patches  of 
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marine  growth,  locally  termed  "hog  beds,"  which  materially  affect  the 
navigable  depth.  These  patches  prevent  the  wash  of  sand,  and  the 
difference  in  depth  over  them  and  alongside  is  often  from  1  foot  to  18 
inches.  These  should  be  removed,  but  whether  this  can  be  done  by 
dragging  can  only  be  determined  by  experiment.  If  not  by  dragging, 
then  a  dredge  will  be  needed  to  remove  them. 

Work  required  to  complete  the  existing  project. — ^The  work  required 
to  complete  the  existing  project  is  the  raising  of  the  incomplete  parts 
and  the  further  extension  of  both  jetties,  and  the  excavation,  by  dredg- 
ing, of  so  much  of  the  channel  as  may  not  be  deepened  by  tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  Jime  30,  1902, — 
Future  operations  will  depend  upon  appropriations  to  be  made  by 
Congress. 

Nantucket  is  in  the  Nantucket  collection  district,  and  is  a  port  of  entry.  Th*e 
amount  of  revenue  collected  at  Nantucket  in  the  last  calendar  year  was  $16.  The  value 
of  the  harbor  is  mainly  as  a  harbor  of  refuge.  The  nearest  light-houses  are  Nantucket 
Cliff  and  Brant  Point  lights.  The  nearest  fortification  is  that  of  Fort  Rodman,  at 
Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,  1900,  balance  unexpended   $856.  33 

June  30,  1901,  amount  expended  during  fiscal  year   856.  33 

'Amount  (estimated)  required  for  completion  of  existing  project   115, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement  $100,000.00 

For  maintenance  of  improvement   15,  000.  00 

  115,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNTS  APPROPRIATED. 

Previous  prefects. 


May  23, 1825,  survey   $300. 00 

March  2, 1829   30, 000.  00 

March  2, 1831   8, 265. 00 

July  3, 1832   6,000.00 

June  14, 1844:   1,169.75 


Total  $45, 734. 75 


Existing  project 

July  14,1880  $50,000.00 

March  3, 1881    .  25, 000.  00 

August  3, 1882   25,000.00 

July  5, 1884   10,000.00 

August  5, 1886   15,000.00 

August  11, 1888   20,000.00 

September  19, 1890   25, 000.  00 

July  13, 1892   25,  000. 00 

August  18, 1894    25, 000.  00 

June  3, 1896    20,000.00 

March  3, 1899   20, 000. 00 

  260, 000. 00 


Total   305,734.75 
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COMMlOItCIAl,  STATISTICS. 


The  commerce  arriving  at  and  leaving  Nantnckot  Harbor,  MafiHaclinHotta,  during 
tho  calendar  years  ending  December  31,  1895-1900,  iH  estimated  as  followH  (baaed 
mainly  upon  reports  received  from  various  citizens  of  Nantucket): 


Olasa  of  fjfoofls. 


Tobacco   

Rico  

(irains  and  forapo  

Vcfjclal)lcs  t\\u\  truck... 
Live  stock  1111(1  products 

Fish,  oysters,  otc  

Naval  stores  

ljumhcr  Hiul  jjroducts  .. 

Coal,  minerals,  etc  

Fertilizers  

Machinery  

General  merchandise. . . 
Sundries  

Total  


Tuns. 
40 
2 
371 
415 
5 
500 
8 

1,000 
7,000 

480 
30 
],5()0 

213 


11,624 


1896, 


Tons. 
40 
3 
890 
310 
6 

400 

3 

1,200 
8,000 
16 
2,000 
1,(>00 
500 


14,438 


1897. 


Tons. 
36 
4 

400 

325 
10 
500 
2 

1,400 
10, 000 

1,500 
2,000 
500 


16, 701 


Tons. 
30 
6 

380 
350 
10 
600 
3 

1,500 
12,000 

50 
1,000 
2,000 
500 


18,428 


1899. 


Tons. 
30 
6 
890 
3r)0 
10 
650 
3 

1,500 
12,500 
50 
1,000 
2,100 
500 


19,088 


1900. 


Tons. 

35 
6 

1,520 

400 
20 
750 
5 

2,  .500 
14,000 
75 
2,000 
2,r)00 
600 


24,410 


New  transportation  companies  established  during  the  year,  none  reported. 
Tho  vessels  entering  and  leaving  this  waterway  are  as  follows,  each  entrance  and 
dei)arture  together  being  counted  as  one: 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
Tonnage. 


Steam: 

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Fishing  

Tugs  

Pleasure  boats  

Sail: 

Freifht  

Fishing  boats  

Oyster  boats  

Pleasure  boats,  large  .. 
Pleasure  boats,  small. . 


500 
15 
42 
2 
25 
35 

20 
45 
■  2 
100 
350 


Feet. 


Tons. 
600 
100 
200 


D3. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR.  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on 
the  east  and  west  sides  of  the  entrance,  known  as  East  Chop  and  West 
Chop,  is  about  1.25  miles,  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,  the  distance  is  about  1.75  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  which  some 
657  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and 
fall  of  the  tide  is  1.7  feet. 

Original  condition. — At  the  mouth  of  the  harbor  the  wearing  away 
of  the  chops  by  the  action  of  the  waves  in  storms  had  been  noted  for 
many  years.  The  former  site  of  a  light-house  on  West  Chop  had 
entirely  disappeared.  The  debris  was  carried  by  the  current  into  the 
harbor,  where  it  formed  shoals,  which  were  gradually  impairing  the 
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anchorage  capacity,  especially  in  the  upper  part  of  tlie  harbor.  (For 
map  of  harbor  see  page  580  of  annual  report  of  1887.) 

Plan  of  improvement. — The  present  approved  project,  that  of  18^7 
as  modified  in  1889,  provides  for  the  protection  of  the  chops  (or  head- 
lands) from  erosion  and  the  intervening  harbor  from  being  filled  by 
the  eroded  material,  the  whole  to  be  done  by  means  of  stone  sea  waifs 
and  jetties  to  be  built  along  the  beach  in  front  of  the  bluffs  at  both 
headlands,  all  at  a  total  cost  estimated  in  1889  at  $60,000. 

A  description  of  the  work  may  be  found  at  page  594,  Annual  Report 
of  the  Chief  of  Engineers  for  1882,  page  577  of  1887,  and  page  612  of 
1889,  and  a  map  of  the  same  at  page  812  of  1893. 

Amount  expended  andresidts  to  June  30^  1900. — The  amount  expended 
to  June  30,  1900,  was  $54,304.26,  by  which  there  had  been  built  a  sea 
wall  1,210  feet  long,  a  jetty  50  feet  long,  and  six  small  spurs  extend- 
ing back  from  the  sea  wall  to  the  foot  of  the  blufl"  on  the  East  Chop; 
a  sea  wall  880  feet  long  and  three  jetties,  150,  135,  and  280  feet  long, 
respectively,  a  wharf  and  a  short  stone  breakwater  60  feet  in  length 
near  the  end  of  the  wharf  on  the  West  Chop,  and  2,400  feet  length  of 
riprap  wall  along  the  low- water  line  in  front  of  the  bluff  on  the  east 
side  of  the  West  Chop.  The  river  and  harbor  act  of  March  3,  1899, 
provided  for  an  examination  of  "Vineyard  Haven,  Mass.,  with  a  view 
to  its  further  protection  and  improvement  as  a  harbor  of  refuge  by  a 
breakwater  or  otherwise."  The  report  of  this  examination  was  sub- 
mitted under  date  of  September  13, 1899,  and  printed  in  Annual  Report 
of  Chief  of  Engineers  for  1900  at  page  1289. 

For  dimensions  of  walls  and  details  of  construction  see  Annual 
Report  of  Chief  of  Engineers  for  1896,  Part  I,  page  632. 

Operations  during  the  past  fiscal  year. — No  works  of  improvement 
were  in  progress  during  the  past  fiscal  year. 

Worh  required  to  complete  the  existing  project. — The  project,  so  far 
as  the  shore  protection  is  concerned,  is  completed,  but  certain  repairs 
are  needed  to  maintain  the  work  in  a  serviceable  condition. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1902. — 
It  is  proposed  to  apply  the  balance  of  funds  to  repairing  existing 
works. 

Vineyard  Haven  is  in  the  Edgartown  collection  district.  Edgartown  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in  the  last  calendar 
year  was  $626.46.  The  nearest  light-houses  are  those  on  East  and  West  Chops. 
The  nearest  fortification  is  that  of  Fort  Rodman,  at  Clark  Point,  New  Bedford,  Mass. 


Money  statement. 


July  1,  1900,  balance  unexpended  

June  30,  1901,  amount  expended  during  fiscal  year 

July  1,  1901,  balance  unexpended  


$5,  695.  74 
663.  09 


6,032. 65 


AMOUNTS  APPROPRIATED. 


Existing  project. 


April  11,1888   

September  19, 1890 


$25,000    June  3, 1896.. 
10, 000    March  3, 1899 
7,500 


$7, 000 

3, 000 


July  13,  1892... 
August  18, 1894, 


7,500  Total 


60,000 
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COM  M  KK("I  A  I.  HTATIHTICS. 

The  ooniinorco  arriviiif?  at  and  leaving  Viiioyard  IIav(^n  TIarlmr,  MaHHaclniHott>i,  by 
wator  (hiiiiij;  (he  calcMidar  yrars  ending  December  lil,  lH9r)-l<K)0,  in  (^Htiinated  an  fol- 
lows (based  nuiinly  npon  re|)()rtH  received  from  Mr.  0.  J.  Doherty,  Weather  Bureau 
Servii-e,  Vineyard  Haven,  INlas.s.): 


CIius8  of  goods. 


1895. 


1896. 


1897. 


1898. 


1899. 


Cotton  and  products  

Tobacco   

Rico  

Grain  and  forage  

VegotabloH  and  truck. . . 
Live  stock  and  product."- 

Fish,  oysters,  etc  

Naval  stores  

Lumber  and  products  .. 

Coal,  miucrals,  etc  

Fertilizers  

Machinery  

General  merchandise... 
Sundries  


Total 


TonK. 

Hi 
JjO 
1,100 

;u) 

l.-iO 
7(H) 
10 
900 
47,000 
40 
f)0 
8,500 


58,581 


Tom. 

5 
30 
2,000 
80 
200 
1,500 
20 
3,000 
48,000 
100 
50 
6,000 
1,500 


Tons. 
50 
7 
30 
2,000 
30 
150 
1,500 
15 

10,000 
50,000 
75 
5.5 
7,450 
1,500 


Tons. 
60 
7 
30 
2,000 

;jo 

1.50 
1,.500 
15 

12,000 
75,000 
100 
60 
7,500 
1,500 


Tom. 
60 
12 
35 
2,200 
40 
175 
2,000 
15 

15,000 
90,000 
100 
65 
8,000 
2,000 


62, 515 


73,862 


99, 942 


119, 692 


New  transportation  companies  established  during  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one): 


Character  or  class  of  service. 


Number, 


Average 
draft. 


Steam: 

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Fishing  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Fishing  boats  

Oyster  boats  

Pleasure  boats,  large  . . 
Pleasure  boats,  small . . 


Feet. 


1,000 
750 
60 
100 
800 
600 

2,000 
1,000 
10 
500 
1,500 
2, 000 


D  4. 

IMPROVEMENT  OF  WOODS  HOLE  CHANNEL,  MASSACHUSETTS. 

This  harbor  is  on  the  north  side  of  Vineyard  Sound,  and  is  divided 
into  Great  Harbor  and  Little  Harbor.  The  name  of  Woods  Hole  is 
also  applied  to  the  adjoining  strait  or  channel  which  connects  the  waters 
of  Buzzards  Bay  with  Vineyard  Sound  and  separates  the  chain  of 
islands,  known  as  Elizabeth  Islands,  from  the  southwestern  extremity 
of  the  peninsula  of  Cape  Cod. 

Original  condition. — Before  improvement  the  entrance  to  Little 
Harbor  was  obstructed  by  a  bar  with  but  7.6  feet  of  water  on  it  at  mean 
low  water.  Great  Harbor  has  ample  depth.  The  site  of  the  wharves 
and  basins  of  the  United  States  Fish  Commission  and  Revenue  Marine 
was  a  submerged  point  of  land  extending  from  the  shore  of  the  har- 
bor. In  the  strait  the  channels  were  crooked  and  obstructed  by  numer- 
ous bowlders,  and  the  velocity  of  the  currents  at  certain  stages  of  the 
tide  was  from  5  to  7  miles  per  hour. 

Pl(ms  of  imjpTovement. — The  project  of  1879  provided  for  making  a 
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channel  through  the  bar  at  the  entrance  to  Little  Harbor  and  widen- 
ing and  deepening  the  channel  in  the  strait.  The  project  of  1883, 
extended  in  1884  and  1886,  provided  for  the  construction  of  a  retaining 
wall  on  the  shore,  a  hollow  pier  and  wharves  for  the  use  of  the  United 
States  Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  ves- 
sels of  the  Revenue  Marine  and  other  branches  of  the  public  service 
and  as  a  harbor  of  refuge,  all  of  which  was  completed  in  1888.  In  the 
project  of  1895,  which  is  the  present  approved  project,  it  is  proposed 
to  give  the  channel  through  the  strait  and  its  southeastern  branch  a 
width  of  300  feet  and  a  low- water  depth  of  13  feet,  at  an  estimated  cost 
of  1396,000. 

Amounts  expended  and  results  up  to  June  30,  1900. — The  amount 
expended  up  to  June  30,  1900,  was  $153,571.98.  The  first  appropria- 
tion— that  of  1852 — was  expended  in  building  a  breakwater,  which 
proved  beneficial  by  arresting  an  influx  of  sand  into  Great  Harbor. 
With  the  appropriation  of  1879  the  depth  of  water  at  entrance  to 
Little  Harbor  was  increased  from  7.5  to  10  feet,  and  a  direct  channel 
made,  120  feet  wide  and  9  feet  deep,  through  the  strait,  benefiting 
greatly  the  commerce  passing  through  it.  The  wharves  and  piers  were 
completed  in  1888,  and  a  breach,  made  in  the  east  pier  wall  by  storms, 
and  the  wharves,  were  repaired  in  1895.  A  survey  of  the  strait  and 
Little  Harbor  was  made,  and  report,  with  project  and  estimate  for 
further  improvement,  was  submitted  August  17, 1895.  (See  p.  72  and 
p.  750,  Annual  Report  of  Chief  of  Engineers,  1895.)  The  work  of 
deepening  the  channel  through  the  strait  has  been  carried  on  during 
two  seasons  and  has  resulted  in  the  removal  of  all  obstructing  shoals  to 
a  depth  of  13  feet  at  mean  low  water  in  the  southern  half  of  the  chan- 
nel between  its  eastern  end  and  the  southern  branch,  known  as 
'^Broadway;"  of  the  greater  portion  of  the  shoal  at  the  junction  of  the 
two  branches  of  the  channel,  and  of  a  shoal  in  mid-channel  just  west  of 
the  junction. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  during 
the  past  fiscal  year  was  |l7.94. 

No  operations  of  improvement  were  in  progress  during  the  year,  the 
expenditures  noted  being  for  contingencies. 

Work  required  to  complete  the  existing  project. — The  work  required 
to  complete  the  existing  project  is  the  widening  and  deepening  of  the 
channel  through  the  strait. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1902. — It 
is  proposed  to  expend  funds  as  made  available  in  first  completing  the 
southern  half  of  the  channel  and  then  widening  the  13  feet  depth  to 
the  northward  until  the  full  width  is  secured  as  appropriations  are 
made  by  Congress. 

Woods  Hole  is  in  the  Barnstable  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  the  last  calendar  vear  was,  at 
Barnstable,  $723.93,  and  at  New  Bedford,  $82,934.28.  The  nearest  light-house  is 
Nobska  light.  The  nearest  fortification  is  that  of  Fort  Eodman,  at  Clark  Point, 
New  Bedford,  Mass. 

Money  statement. 

July  1,  1900,  balance  un^pended   $17.94 

June  30,  1901,  amount  expended  during  fiscal  year   17. 94 


Amount  (estimated)  required  for  completion  of  existing  project   356, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897. 


Ari'KNinx  i>~  UKPoirr  ok  ma.k>k  gokthalh. 


1  1  ID 


AMOl'NTH  AI'l'Kol'KIA'I'ICM. 


AuK'iist  10,  1852   $25,  000.  00 

March  :i,  1S75)   15,  ()()().  (X) 

AuKiist  2,  IS82   52,  ()()().  00 

July  5,  ISSI   25,000.00 

Auf^iist,5,  ISSO   14,500.00 

Maivh  2,  1805   5,000.00 

Juno      ISiH)   20,000.00 

March  8,  1809   20,000.00 


Total   154,000.00 

l)(>ccnil)cr  5,  1805,  uiicxiuMidcd  balance  (lc|>ositc(l  to  the  credit  of  thc 
Trcasuror  of  the  United  Slates   400.  08 


Total   153.599.92 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Woods  Hole,  Mass.,  by  water  during  the 
calendar  years  ending  December  81,  1895-1900,  is  estimated  as  follows  (based  mainly 
upon  reports  received  from  Mr.  Walter  0.  Luscombe,  of  Woods  Hole,  Mass.) : 


Class  of  goods. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

2,265 
8 

3,000 
9 

3,600 

3,500 

3,500 

3,850 

Vegetables  and  truck  

15 

25 

26 

27 

Live  stiH'k  uiid  products  

150 

150 

170 

200 

200 

220 

Fish,  oysters,  etc  

225 

200 

210 

250 

300 

330 

Naval  stores  

6 

15 

28 

40 

40 

44 

Lumber  and  products  

4,000 

3,900 

4,000 

5,000 

6,000 

6,600 

Coal,  minerals,  and  products  

4,000 

6,000 

6,500 

6,000 

6,000 

6,600 

Fertilizers  

50 

75 

200 

250 

2.50 

275 

General  merchandise  

1,082 

1,200 

1,200 

1,200 

1,200 

1.320 

Total  

11, 785 

13,649 

14,823 

16, 465 

17,515 

19,266 

New  transportation  companies  established  during  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one): 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Steam: 

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Fishing  

Tugs  , 

Pleasure  boats  

Sail: 

Freight  , 

Fishing  boats  

Pleasure  boats,  large  . 
Pleasure  boats,  small . 


400 
100 
200 
50 
40 
100 

100 
175 

50 
200 


Feet. 


D5. 

IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedford  Harbor  is  an  estuary  of  Buzzards  Bay  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  New  Bedford  is 
an  important  port  of  entry.  It  is  largely  interested  in  manufactures, 
those  of  cotton  predominating,  and  has  an  extensive  commerce  in 
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addition  to  its  whale  fisheries.  The  population  of  New  Bedford  in 
1900  was  about  62,400. 

The  mean  rise  and  fall  of  the  tide  is  about  4.2  feet. 

Original  condition. — Before  improvement  the  channel  had  a  ruling 
depth  of  about  12.5  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
about  15  feet  deep. 

Plan  of  improvement. — The  project  of  1887  which  provided  for  a 
channel  200  feet  wide  and  18  feet  deep  at  mean  low  water  from  Buz- 
zards Bay  to  New  Bedford,  at  an  estimated  cost  of  |35,000,  has  been 
completed.  The  present  approved  projects  are  those  of  1895,  pro- 
viding for  dredging  an  anchorage  area  one-half  mile  long,  600  feet 
wide,  and  18  feet  deep  at  mean  low  water,  on  the  north  side  of  the 
channel  leading  from  New  Bedford  to  Fairhaven,  at  an  estimated  cost 
of  $57,689.33,  and  of  1899,  providing  for  dredging  a  channel  250  feet 
wide  and  18  feet  deep  at  mean  low  water  from  the  anchorage  area 
through  the  new  drawbridge  between  Fish  and  Popes  islands  to  the 
deep  water  above,  at  an  estimated  cost  of  $34,000. 

A  description  of  the  works  may  be  found  at  page  514,  Annual 
Keport  of  the  Chief  of  Engineers  for  1888,  and  a  plan  of  the  same  in 
House  Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session,  and  at  page 
816,  Annual  Report  for  1893;  also  at  page  672,  Annual  Report  for 
1896,  and  in  House  Doc.  No.  59,  Fifty-fourth  Congress,  first  session, 
and  in  House  Doc.  No.  146,  Fifty-fourth  Congress,  second  session. 

Amount  expended  and  results  up  to  June  30, 1900. — ^The  total  amount 
expended  to  June  30, 1900,  was  $126,693.41,  of  which  $17,691.37  were 
expended  in  1836-1839  in  removing  a  wreck  and  dredging  the  sand 
bar  which  had  been  formed  by  it;  $20,000  were  expended  in  1875  to 
1877  in  completing  a  channel  300  feet  wide  and  15  feet  deep  from  the 
deep  water  above  Palmers  Island  to  the  wharves  of  New  Bedford,  and 
$88,942.04  since  1888  in  deepening  the  channel  to  18  feet  at  mean  low 
water  for  a  width  of  200  feet  from  the  wharves  in  New  Bedford  to 
the  deep  water  of  Buzzards  Bay;  in  adding  18.4  acres  by  dredging  to 
the  18-foot  anchorage  area  in  the  upper  harbor,  and  in  dredging  a 
channel  250  feet  wide  and  18  feet  deep  at  mean  low  tide  from  the 
anchorage  area  through  the  new  drawbridge  between  Fish  and  Popes 
islands  to  the  deep  water  above.  Owing  to  the  very  soft  character  of 
the  material  through  which  the  lower  portion  of  this  channel  passes, 
there  has  been  some  inflow  along  the  western  side  of  a  portion  of  the 
channel,  and  the  full  depth  of  18  feet  at  mean  low  tide  has  not  been 
maintained  throughout.  It  is  estimated  that  an  expenditure  of  $10,000 
will  be  required  for  redredging  in  order  to  maintain  the  18-foot  depth 
for  the  full  projected  width  of  the  channel. 

A  survey  was  made  of  a  portion  of  the  harbor  adjacent  to  the  New 
Bedford  wharf  line  and  above  and  below  the  old  drawbridge,  with  a 
view  to  securing  additional  data  upon  which  to  base  an  estimate  of  the 
cost  of  further  improvement,  and  report  thereon  was  submitted  in 
November,  1899,  and  is  printed  in  Annual  Report  of  Chief  of  Engi- 
neers for  1900,  at  page  1295. 

Operations  during  the  past  fiscal  year, — The  amount  expended  dur- 
ing the  past  fiscal  year  was  $6.96. 

No  works  of  improvement  were  in  operation  during  the  year,  the 
expenditures  being  for  contingencies. 
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TJ\<'  iror/i'  I'li/iiirdf  fn  cnm jthfr  the  (,i'f.shn</  j>f<)/rcf s.  Tlu'  work 
rcMjiiiiHHl  to  coinplclc  llic-  cxist  iiio-  projects  is  the  coiiiplcl  ion  of  tlie 
aiichonio'o  area. 

Oprrathnix  cnntt mphifed  foi'  the  jixcdl  year  endhty  June  I'iO^  100^2. — 
Future  oporations  will  (lo,p(Mid  on  appropriations  made  by  Congress. 

New  liedfonl  is  in  tlu'  New  [kMlfoid  collection  district  and  is  a  port  of  entry. 
Tlie  iinionnt  ot  revenue  collected  in  the  last  calen<lar  year  was  $82,934  28.  The 
nearest  lij;ht-liouses  are  (Mark  Toinl  lif^htand  the  li»,dits  in  New  B(;dford  Harbor. 
Tlu>  nearest  fortillcation  is  Fort  Kodinan,  al  (Mark  Point,  ^hlssachusetts. 

M(Hh  II  shih'iili'llf. 


July  I,  15HH),  halanciMUiexpendiMl     90 

June  .SO,  1901,  amount  expended  during'  (iscal  year   6.  9(i 


Amount  (estiujated)  recjuired  loi-  com|)letion  of  existin<;  project   .'^7,  ()89.  83 

Amount  tiiat  can  be  prolitably  expemled  in  liscal  year  endin<^  June  oO, 

1903,  in  addition  to  the  balance  unex  pended  July  1,  1901    37,  ()89.  33 

Submitted  in  compliance  witli  recpiirt^ments  of  sundry  civil  act  of  June 

4,  1897. 


A  M  O  U  N'r  S  A 1 '  PRO  P  R I  AT  EI). 

July  4,  1836   $10,000.00 

July  7,  1838   7,  ()91.  37 

March  3,  1875   10,000.  00 

August  14,  1876   10,  000.  00 

August  11,  1888    10,  000.  00 

September  19,  1890    10,  000.  00 

July  13,  1892   7,500.00 

August  18,  1894    7,500.00 

June  3,  1896    10, 000.  00 

March  3,  1899   44,  000.  00 


Total   126,  691.  37 

Keceived  from  sale  of  material   9.  00 


Total    126,700.37 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  New  Bedford,  Mass.,  by  w^ater  during  the 
calendar  years  1896-1900  is  estimated  as  follows  (based  mainly  upon  reports  received 
from  Mr.  George  F.  Bartlett,  collector  of  customs,  New  Bedford,  Mass.): 


Class  of  goods. 

1896. 

1897. 

1898. 

1899. 

1900. 

Cotton  and  products  

22, 400 

15, 000 

25, 000 

25, 500 

23, 600 

Tobacco   

50 

40 

50 

100 

75 

Grain  and  forage  

15, 000 

20, 000 

15, 000 

15,000 

16, 500 

Vegetables  and  truck  

7,100 

5,000 

7, 000 

7,  000 

6,400 

Live  stock  and  products  

500 

400 

500 

500 

400 

Fish,  oysters,  etc  

3, 250 

2,500 

3,000 

3, 500 

6,000 

25 

20 

20 

1,000 

33, 500 

35, 000 

30,000 

22, 000 

28, 500 

Coal,  minerals,  and  products  

650,000 

500,000 

470,000 

435, 000 

470,  000 

Fertilizers  

150 

200 

1,200 

1,500 

1,600 

General  merchandise  

100,000 

75, 000 

73,  500 

80, 000 

85, 000 

10, 000 

15,  000 

10, 000 

12,000 

12, 800 

Total  

659,423 

668,165 

635,270 

653, 120 

651,875 

New  transportation  companies  established  during  the  year,  none  reported. 
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The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Tugs  

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Fishing  boats  

Pleasure  boats  

Sail: 

Freight   

Fishing  boats  

Pleasure  boats,  large  . 
Pleasure  boats,  small  . 
Barges  


Number. 

Average 
draft. 

Average 
tonnage. 

Feet. 

Tons. 

625 

8 

50 

725 

8 

560 

450 

16 

900 

500 

8 

60 

100 

6 

12 

200 

8 

50 

1,030 

14 

1,000 

600 

5 

12 

250 

11 

150 

1,000 

5 

10 

421 

13 

1,000 

D  6. 


IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 


This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  part  of  Narragansett  Bay.   It  is  about  44  miles  in  length. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
so  that  vessels  of  11  feet  draft  can,  at  high  water,  go  up  to  the  city  of 
Taunton,  which,  for  its  extensive  manufactures,  requires  large  quan- 
tities of  coal,  iron,  clay,  molding  sand,  and  other  heavy  articles.  The 
rise  and  fall  of  the  tide  before  improvement  was  5.25  feet  at  Dighton 
and  3.4  feet  at  Taunton. 

Original  condition. — In  its  original  condition  the  channel  was  nar- 
row and  obstructed  by  bowlders,  and  from  Berkley  Bridge  to  Taunton 
its  depth  was  not,  in  places,  more  than  5  feet  at  mean  high  water.  A 
vessel  of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
feet  at  high  water,  and  was  too  narrow  and  too  much  obstructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Plan  of  imj)rovement. — The  present  approved  project,  that  of  1880, 
provides  for  the  widening  and  deepening  of  the  river  so  as  to  secure  a 
channel  of  at  least  12  feet  at  high  water,  with  100  feet  width  from  its 
mouth  up  to  Berkley  Bridge  (above  Dighton);  thence  12  feet  depth 
with  80  feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal;  thence 
11  feet  depth  with  the  same  width  up  to  the  shipyard;  thence  11  feet 
depth  with  60  feet  width  up  to  the  Weir  Bridge,  Taunton;  all  at  a  total 
cost  estimated  in  1893  at  $125,000. 

A  plan  of  the  works  may  be  found  at  page  606,  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  and  page  824  of  the  annual  report 
for  1893;  and  a  later,  more  detailed  plan  in  House  Ex.  Doc.  No.  86, 
Fiftieth  Congress,  first  session;  and  further  information  at  page  373 
of  the  annual  report  for  1880,  page  519  of  the  annual  report  for  1888, 
and  page  823  of  the  annual  report  for  1893. 

Amount  expended  and  results  to  June  30^  1900. — The  total  amount 
expended  up  to  June  30,  1900,  was  1187,999.81.  The  163,000  appro- 
priated from  1870  to  1879  secured  a  depth  of  9  feet  at  high  water  up 
to  the  head  of  navigation.  (See  page  375,  annual  report  for  1880.) 
By  the  expenditure  of  the  subsequent  appropriations  the  proposed 
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worU  liad  Ixu'n  piact ically  coniplctcd,  so  that  tlid'c  was  a  fairly  <^o()(l 
cliamu'l  with  a  miiiiMiiiiii  depth  of  I  I  feet  a(  hij^li  water  from  tlie  head 
of  navi^iation  to  Narra«^aMsett.  Hay,  which,  howe\-er,  needed  wi(h'nin<^ 
at  a  few  points  below  Herkh\v  l^ridoe. 

()/>('rati<>Hi<  dur'uHj  the  jxtst  fiscal  year. — No  work  of  iinprov(^inent 
was  ill  progress  during*  thc^  past  fiscal  year. 

Work  r('<piiri'(f  to  coniplcU'  fh<'  c.risftfff/  /}/•(>/<(■/. — TIkmh*,  remains  to 
comph'te  the  existing'  project  the  widening-  and  de(^})eninj^ of  the  chan- 
lud  Ixdow  H(M  kh\v  Hridi^i^  and  tlie  remox  al  of  a  small  amount  of  l(Hl<r(^. 
rock.  In  addition  to  t  his,  al)out$r), ()()()  every  four  years  will  l)e  nujuired 
to  maintain  tlie  dredged  channel. 

Opci'dtU^is  content pluicd  for  the  Ji^cnl  ijcdr  cndhnj  June  riO^  1902. — It 
is  ])ro})osed  to  continue  the  widenino-  and  deepenino-  of  the  channel 
at  the  narrow  and  shoal  places  as  appropriations  ar(^  made  hy  Congress. 

Taunton  River  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  anioiint  of  revcr.iie  collected  at  Fail  River  in  the  last  calendar 
year  was  $5,894.58.  The  nearest  li*;ht-house  is  the  Borden  Flat  li<j^ht-house.  The 
nearest  fortitieation  is  Fort  Adams,  Newi)ort  Harl)()r,  Rhode  Island. 

Money  statement. 


July  1,  balance  unexpended   $0. 19 

June  80,  1901,  amount  expended  during  fiscal  year   .19 


Amount  (estimated)  required  for  completion  of  existing  project   5,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1908,  for  niaintenani'e  of  improvement,  in  addition  to  the  balance 

unexpended  July  1 ,  1901   5,  000.  00 

Su])mitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNTS  APPROPRIATED. 

Previous  projects. 


Julv  11,  1870   $10,000 

March  8,  1871   10,000 

June  10,  1872    10,  000 

March  8,  1873   10,000 

June  23,  1874    10,  000 

March  8,  1875   10,000 

June  18,  1878   2,  000 

March  3,  1879   1,000 

  163,  000 

Present  project. 

July  14,  1880   17,500 

March  3,  1881   25,  000 

August  2,  1882   25,  000 

July  5,  1884   26,500 

September  19,  1890   7,  000 

Julv  18,  1892   7,000 

August  18,  1894    5,  000 

June  3,  1896   5,  000 

March  3,  1899-.-   7,000 

  125,  000 


Total   188,000 
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COMMERCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Taunton  River,  Massachusetts,  by  water  dur- 
ing the  calendar  years  ending  December  31,  1894-1896  and  1898-1900,  is  estimated  as 
follows  (based  mainly  upon  reports  received  from  the  Staples  Coal  Company,  Taunton, 
Mass.): 


Class  of  goods. 

1894. 

1895. 

1896. 

1898. 

1899. 

1900. 

Cotton  and  products  

Grains  and  forage  

Lumber  and  products  

Coal,  minerals,  and  products  

General  merchandise  

Tons. 
8, 750 
47, 300 
21,000 
390,000 

Tons. 
9, 188 
49, 665 
22, 050 
409, 500 

Tons. 
8,500 
47, 000 
24,000 
410,000 
500 
10, 000 

Tons. 

9,000 
51, 000 
25, 500 
450,000 

1,000 
11, 200 

Tons. 

9,200 
54, 000 
28, 000 
475, 000 

1,200 
12,000 

Tons. 
8,750 
50, 000 
25,000 
480, 000 
1,500 
12, 000 
30 

10,000 

10, 500 

Total  

477,050 

500,  903 

500, 000 

547, 700 

579, 400 

577, 280 

New  transportation  companies  established  during:  the  year,  none. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 

Character  or  class  of  service. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam  tugs  

525 
700 
800 

Feet. 

7 
9 
9 

Tons. 

50 
200 
900 

Sail  (freight)  

D  7. 

IMPROVEMENT  OF  SAKONNET  RIVER,  RHODE  ISLAND. 

The  Sakonnet  River  is  an  arm  of  the  sea  between  the  island  of  Rhode 
Island  and  the  mainland,  extending  from  the  ocean  to  Mount  Hope 
Bay  around  the  head  of  Rhode  Island.  The  entrance  from  the  ocean 
is  unobstructed,  and  formerly  the  entire  liver  from  Narragansett  Bay 
to  the  ocean  was  navigable  for  the  largest  ships. 

At  present  the  upper  end  of  the  river  is  obstructed  by  two  bridges 
or  causeways,  the  northern  one  belonging  to  the  New  York,  New 
Haven  and  Hartford  Railroad  Company  and  the  other  owned  by  the 
State  of  Rhode  Island.  These  causeways  have  draws  of  insufficient 
capacity,  and  the  approved  project  of  July,  1896,  proposed  to  increase 
the  width  and  the  depth  of  the  draw  opening  through  the  causeway 
owned  by  the  State  from  35  feet,  present  width,  to  100  feet,  and  from 
9  feet,  present  depth,  to  25  feet  at  mean  low  water. 

For  fuller  description  of  the  subject,  see  Annual  Report  of  the 
Chief  of  P:ngineers  for  1895,  pages  729  to  737. 

No  work  has  been  done  and  no  funds  expended  during  the  past  fis- 
cal year,  owing  to  the  fact  that  the  State  assembly's  permission  to 
the  United  States  to  widen  and  deepen  the  draw  opening  in  its  bridge 
is  conditioned  in  such  a  way  as  to  make  it  inoperative  until  the  rail- 
road company  shall  have  widened  and  deepened  the  draw  opening  of 
its  bridge. 

Notice  was  received  in  May,  1898,  that  the  New  York,  New  Haven 
and  Hartford  Railroad  Company  had  been  ordered  by  the  Secretary 
of  War  to  construct  a  suitable  draw  in  its  bridge  by  May  1,  1899. 
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'V\\o  (imc  I'or  complctiu^^"  llu*  iww  dniw  in  iho  railrojul  l)ri(i<^(>  wjis  sub- 
s(M|iuMi(l\  o\(vii(lc(l  to  May  1,  IIXM),  and  al'toi-wai'ds  to  May  1,  at 
wliii'li  (lat(*  the  new  (lrawl)i'i(l<(('  and  a})pr()a('h('s  to  it  had  been  coiii- 
piotcni  and  wore  in  use  by  the  railroad  company.  The  full  deptli  of  i}5 
feet  has  since  been  dredged,  thout^h  tlie  depths  in  the  n(^w  channel  liave 
not  as  y(^t  been  viu'iHed. 

rn(l(M-  date  of  March  5,  1901,  the  Secretary  of  War  addressed  a 
communication  to  the  o-overnor  of  lihoch^  Island,  statin^^  that  under 
existin*^-  U^t^islation  ''it  will  not  \h'  possible  for  the  War  Department 
to  a\  ail  itself  of  tlu^  iK'rmission  and  connncMice  the  work  of  eidargin^ 
the  draw  opening-  thi'ouoh  the  stone  bridoe,  for  the  reason  fJtut  mic/i 
worX'  l)iv()lvei<  the  total  dcstructlou  of  the  hrldqe  und  high  tiHiy^  wldle  no 
^ynnnsioii  is  made  for  rehuildhig  the  one  and  restoring  the  other^"*  and 
su<*'ofCsts  "that  the  subject  be  brou<^ht  to  the  attention  of  the  general 
assend)ly,  with  reconnnendation  for  such  legislation  as  will  enable  this 
Department  to  commence  and  carry  out  the  work  of  improvement 
authorized  by  Congress.'- 

The  general  assembly  adjourned  without  taking  the  desired  action. 

Sakonnet  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  !i)27, 372. 87. 
The  nearest  light-houses  are  Muscle  Bed  Shoals,  Bristol  Ferry,  and  Warwick  Hght- 
houses.    The  nearest  fortification  is  Fort  Adams,  R.  I. 


Money  statement. 

July  1, 1900,  balance  unexpended   $40,  000.  00 

July  1, 1901,  balance  unexpended   40,  000.  00 


AMOUNTS  APPROPRIATED, 

June  3,  1896    $20,  000 

March  3,  1899   20,000 

Total   40, 000 


COMMERCIAL  STATISTICS, 

The  commerce  arriving  at  and  leaving  Sakonnet  River,  Rhode  Island,  during  the 
calendar  years  ending  December  31,  1896-1900,  is  estimated  as  follows  (based  upon 
reports  received  from  Mr.  J.  A,  Rettery,  general  manager  of  the  Sakonnet  Steamboat 
Company): 


Class  of  goods. 

1896. 

1897. 

1898. 

1899. 

1900. 

Tom. 

Tons. 

Tons. 

Tons. 

Tons. 

Tobacco   

3 

4 

5 

4i 

Rice  

2 

2 

2 

2 

Grains  and  forage  

2,100 

2,500 

2,450 

4,120 

5, 362 

Vegetables  and  truck  

10 

50 

65 

115 

237 

Live  stock  and  products  

25 

40 

25 

30 

32 

Fish,  oysters,  etc  

200 

300 

410 

630 

1,137 

Naval  stores  

40 

40 

Lumber  and  products  

350 

430 

850 

950 

837 

Coal,  minerals,  etc.  a  

650 

750 

4,536 

5,450 

6, 338 

Fertilizers  

5 

45 

60 

90 

270 

Machinery  

5 

10 

12 

20 

27 

General  merchandise  

300 

400 

450 

610 

760 

15 

25 

30 

30 

35 

Total  

3,  660 

4,  555 

8, 934 

12, 092 

15, 041i 

a  The  large  increase  in  item  of  "  Coal,  minerals,  etc.,"  is  due  to  the  establishment  of  a  power  station 
for  the  Newport  and  Fall  River  Street  Railway  system. 
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New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one): 


Character  or  class  of  service. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam: 

Feet. 

Tons. 

Freight  and  passenger  

2 

8 

150 

Fishing  

43 

9 

250 

Sail: 

Pleasure  boats,  small  

200 

3 

2 

Pleasure  boats,  large  

2 

8 

80 

Barges  

8 

18 

600 

D  8. 

IMPKOVEMENT  OF  SAKONNET  POINT  HAEBOR,  RHODE  ISLAND. 

Sakonnet  Point  is  a  rocky  headland  on  the  eastern  side  of  the  mouth 
of  Sakonnet  River,  and  lies  about  6  miles  east  of  Newport. 

Original  condition. — Before  improvement,  Sakonnet  Point,  in  con- 
nection with  Church's  Cove,  just  north  of  it,  formed  an  anchorage  pro- 
tected from  the  southeast  to  northeast  but  exposed  to  storms  from  the 
south  to  northwest.  In  1827  a  project  was  prepared  for  a  breakwater 
400  feet  long  at  this  point,  and  about  200  feet  of  this  was  built  at  that 
time. 

Plan  of  improvement. — The  present  project,  that  of  1897,  approved 
by  river  and  harbor  act  of  March  3,  1899,  provides  for  prolonging  the 
old  breakwater  out  to  a  rock  nearly  north  of  it  and  raising  the  whole  to 
a  height  of  8  feet  above  mean  low  water.  Reports  of  preliminary  exam- 
inations of  the  locality  may  be  found  in  the  Annual  Reports  of  the  Chief 
of  Engineers  for  1889,  page  649,  and  for  1895,  page  749,  and  a  descrip- 
tion of  the  proposed  work  at  page  935  of  the  same  report  for  1897. 
The  report  of  survey,  with  map,  was  printed  in  House  Ex.  Doc.  No. 
81,  Fifty-fifth  Congress,  hrst  session. 

Amonnt  expended  and  results  to  June  SO.,  1900.  — The  amount  expended 
up  to  June  30,  1900,  was  114,721.21  and  the  breakwater  was  nearly 
completed. 

Operations  during  the  past  fiscal  year. — The  amount  expended  during 
the  past  fiscal  year  was  110,278.79. 

Stone  to  the  amount  of  1,660  tons  was  placed  in  the  breakwater, 
making  a  total  of  18,405  tons,  thereby  completing  the  work  on  Juh^  13. 

A  survey  of  certain  rocks  obstructing  the  free  navigation  of  the 
harbor  and  an  estimate  of  the  cost  of  their  removal  was  made,  and  a 
report  thereon  submitted  under  date  of  November  19,  1900,  which  was 
printed  as  House  Doc.  No.  99,  Fifty-sixth  Congress,  second  session. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Mr.  Kneeland  P.  Partelow  as  inspector. 

Work  required  to  complete  the  existing  project. — No  further  work 
required. 

Sakonnet  Point  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $27,372.87. 
The  nearest  light-house  is  Sakonnet  Point  light-house.  The  nearest  fortification  is 
Fort  Adams,  R.  I. 
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Money  statement. 

.hily  I,  15)00,  Inilanco  unoxpondiMl   $10,278.79 

.luiic  -U),  1901,  ainoiiiit  expeiuled  diiriufi;  liKcul  year   U),  278.  79 

AMOdNT  AIM'KOI'UIATEI). 

March     1S09   $25,000 

For  the  c'oiniiuMcijil  stiitisticrf,  sec  report  of  Siikoiuiet  River,  Rhode 
Ishuid. 


Dg. 

IMPROVEMENT  OF  PAWTUCKET  (SEEKONK)  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  River,  an  arm  of  Providence 
River,  extends  from  Providence  to  Pawtucket,  a  city  which  in  1900 
had  a  popuhition  of  about  89,000  and  extensive  manufactures  depending 
largely  on  water  transportation.  The  mean  rise  and  fall  of  the  tide  is 
about  5  feet. 

OrlginaJ  ccmdition. — Before  improvement  the  channel  in  the  river 
was  narrow  and  had  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 

Plan  of  hnprcyvement. — The  present  approved  project,  that  of  1883, 
provides  for  deepening  of  the  river  so  as  to  secure  a  chaimel  of  at  least 
V2  feet  depth  at  low  water  with  100  feet  width  from  its  mouth  at  Provi- 
dence up  to  opposite  Grant  &  Co.'s  wharf,  at  Pawtucket,  and  thence 
12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a  short 
distance  toward  Division  Street  Bridge.  A  modification  of  this  plan 
approved  by  the  river  and  harbor  act  of  March  3,  1899,  provides  for 
the  straightening  of  the  channel  between  Ten-mile  River  and  Bucklins 
Island,  bringing  it  nearer  to  the  eastern  bank  of  the  river,  all  at  a  total 
cost  estimated  in  1900  at  ^451,937. 

A  plan  of  the  works  may  be  found  at  page  608,  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  and  page  830  of  1893,  and  further 
description  at  page  677  of  1895. 

Amount  eximided  mid  results  up  to  June  30, 1900. — The  total  amount 
expended  up  to  June  30,  1900,  was  1282,171.96. 

The  $52,000  appropriated  between  1867  and  1882  had  dredged  the 
channel  to  75  feet  width  and  7  feet  depth  at  low  water.  This  work 
was  completed  in  1876. 

The  expenditure  of  subsequent  appropriations  had  dredged  the 
channel  to  100  feet  width  and  12  feet  depth  as  far  as  projected  and 
removed  the  ledge  from  the  channel  10  feet  wide  and  12  feet  deep  in 
front  of  the  wharves  at  Pawtucket.  Nearl}^  one-half  of  the  work  of 
straightening  the  channel  between  Ten-mile  River  and  Bucklins  Island 
had  been  done;  work  upon  this  portion  of  the  project  was  in  progress 
at  the  close  of  the  fiscal  year.  A  small  amount  of  dredging  had  also 
been  done  between  the  piers  of  Central  or  Red  Bridge,  near  the 
lower  end  of  the  improved  channel,  while  the  city  of  Providence  was 
rebuilding  the  bridge,  making  the  water  there  20  feet  deep  and  largely 
increasing  the  waterway  through  it. 

The  main  channel  has  somewhat  filled  up  near  its  banks. 
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Operations  dicring  the  past  fiscal  year. — The  amount  expended  during 
the  past  fiscal  3^ear  was  $25,347.63. 

The  work  in  progress  at  the  beginning  of  the  fiscal  year  was  con- 
tinued until  October  15,  when  the  contract  was  completed.  There 
were  removed  133,145  cubic  yards  of  mud  and  sand,  making  a  total 
under  the  contract  of  241,983  cubic  yards  and  leaving  about  400  feet 
in  length  of  the  channel  incomplete. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assistant 
engineer,  with  Messrs.  John  F.  Parks,  Arthur  J.  Ober,  and  George 
H.  Winchell  as  inspectors. 

Work  required  to  complete  the  existing  project. — The  work  yet  to  be 
done  is  to  complete  the  straightening  of  the  channel  in  the  lower  part 
of  the  river  and  to  deepen  it  at  points  where  it  has  shoaled. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1902. — 
It  is  proposed  to  straighten  and  deepen  the  channel  in  its  lower  por- 
tions as  funds  are  appropriated  by  Congress. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  in  Providence  in  the  last  calendar 
year  was  $324,121.06.  The  nearest  light-house  is  Sassafras  Point  light.  The  nearest 
fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  Fort  Greble,  on  Dutch  Island, 
Rhode  Island. 

Money  statement. 

July  1,  1900,  balance  unexpended   $25,347.  63 

June  30,  1901,  amount  expended  during  fiscal  year   25,  347.  63 


Amount  (estimated)  required  for  completion  of  existing  project   28,580.  35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    28, 580.  35 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 


March  2,  1867    $17,  000.  00 

July  11,  1870   8,000.00 

March  3,  1871    7,  000.  00 

June  10,  1872   10,000.00 

March  3,  1873    10, 000.  00 

July  5,  1884     50,000.00 

August  5,  1886   30,  000.  00 

August  11,1888   35,000.00 

September  19,  1890    30, 000.  00 


July  13,  1892  $35,000.00 

August  1 8,  1894   25,  000.  00 

June  3,  1896   20,500.00 

March  3,  1899    30,  000.  00 


Total   307,  500.  00 

Received  from  sale  of  material         19.  59 


Total   307, 519.  59 


Contract  in  force. 


Contractor. 

Date  of 
approval. 

To  com- 
mence. 

To  com- 
plete. 

Rate  per 
cubic  yard 

for 
dredging. 

J.  S.  Packard  

Oct.  14,1899 

Nov.  1,1899 

Nov.  1,1900 

Cents. 

141 
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COMMKHCIAI,  STATISTICS. 


Tlio  C'()tiinu'r('(>  iirriviii<r  at  :iii<l  Icnvinjj:  I'iiwtucket  River,  Rhode  Island,  by  water 
diirinfj:  the  calendar  years  ending'  I )ec(Miiher  ;{|,  1895-1  <)()(),  is  estimated  as  follows 
(hased  inaiidv  upon  reports  received  from  the  Newell  Coal  und  Lumber  Company  of 
Rawtucket,  R.  1.): 


Cla«s  of  Kood8. 

!«%. 

1896. 

1897. 

1898. 

1899. 

1900. 

Cotton  !Ui(l  products  

Talis. 

Tons. 

Tons. 

Tuns. 
130 

H,  000 
180,000 

I ,  000 
10,(K)0 

5,000 

Tons. 
130 
8,000 
190,000 
200 
7,  .500 
8,000 

Tons. 

KuinbiT  lUid  i>r«Khit'ts  

Coal,  inincrals,  etc  

FortiliziMs  

(iencral  inorchaiidiso  

H,  0'2() 
175,  117 

I,  091) 
10, 308 

9, (H»0 
175,000 
1 , 000 
11,500 
5,000 

9. 000 
175,000 
1 ,  (KK) 
10,000 
5,000 

9, 5.50 
191,200 
430 
7,  (i(iO 
7,220 

Total  

195, 474 

201,500 

200,000 

204, 130 

213,830 

21G,0G0 

New  transportation  companies  estal)lis]ied  during  the  year,  none  reported. 
The  vessels  entering  and  leavin<r  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam : 

Freight,  mainly  

Passenger,  mainly... 

Tugs  ... 

Miscellaneous  

Sail: 

Freight  

Pleasure  boats,  hirge 
Pleasure  boats,  small 
JBarges  


Number. 


275 
300 
550 
125 


180 
25 
330 
130 


Average 
draft. 


Feet. 


Average 
tonnage. 


Tons. 
500 
100 
80 
50 

300 
100 
4 

500 


D  10. 


IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY, 

RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
had  in  1900  about  328,700  inhabitants,  being  a  city  largely  engaged  in 
manufactures,  and  also  a  port  of  entry  for  an  extensive  region  of 
countiy  with  which  it  is  connected  by  railroads.  The  mean  rise  and 
fall  of  the  tide  is  4.7  feet. 

Original  condition. — Before  the  improvement  of  the  river  was  com- 
menced in  1853  many  shoals  obstructed  navigation,  and  at  one  point 
in  the  channel,  a  place  called  ''The  Crook,"  the  available  low-water 
depth  was  but  4.6  feet. 

Plans  of  mi/provement. — The  projects  between  1852  and  1873  pro- 
vided for  deepening  the  channel  b}^  removing  obstructing  rocks  and 
dredging  at  the  shoalest  points  to  secure  first  a  depth  of  9  feet  and 
then  12  feet.  This  work  was  completed  in  1878.  The  project  of  1878 
as  modified  in  1882  provided  for  a  channel  300  feet  wide  and  25  feet 
deep  from  Providence  to  the  deep  water  of  Narragansett  Bay  and  for 
an  anchorage  basin  between  Fox  Point  and  Fields  Point  with  a  depth 
of  20  feet,  600  feet  wide;  a  depth  of  18  feet,  725  feet  wide;  a  depth  of 
12  feet,  940  feet  wide,  and  a  depth  of  6  feet,  1,060  feet  wide;  all  at  a 


1130     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

total  estimated  cost  in  1882  of  $675,000.  This  project  was  completed 
in  1895. 

The  river  and  harbor  act  of  June  3,  1896,  provided  for  securing  a 
ship  channel  400  feet  in  width  and  of  a  depth  of  25  feet  at  mean  low 
water  from  Sassafras  Point,  in  Providence  Harbor,  through  Provi- 
dence River  and  Narragansett  Bay,  by  the  mos'  direct  route  practi- 
cable to  the  ocean  by  way  of  the  '•'Western  Passage,"  so  called,  at  an 
estimated  cost  of  $732,820.   Work  under  this  project  is  now  in  progress. 

For  historical  data  connected  with  this  improvement  see  page  1257, 
Annual  Report  of  Chief  of  Engineers  for  1900. 

A  plan  of  the  old  works  may  be  found  at  page  622,  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  page  830  of  1893,  and  further 
special  information  at  page  235  of  1878  and  page  557  of  1882. 

Amount  expended  and  residts  to  June  30^  1900. — The  amount  ex- 
pended up  to  June  30,  1900,  was  $893,023.79,  by  which  a  channel  400 
feet  wide  and  25  feet  deep  was  secured  up  to  Sassafras  Point  in  Provi- 
dence Harbor  and  thence  300  feet  wide  with  the  same  depth  up  to  the 
city  of  Providence.  Bulkhead  Rock  was  removed,  and  an  anchorage 
area  1,060  feet  wide  with  depths  varying  from  6  to  20  feet  dredged 
between  Fields  Point  and  Fox  Point;  but  both  the  channel  and  anchor- 
age area  had  shoaled  considerably  in  places  and  needed  some  redredging. 

Under  date  of  November  16,  1898,  a  continuous  contract  was 
entered  into  with  Messrs.  Perkins  &  O'Brien,  of  New  York,  for  the 
extension  of  the  new  channel  below  Conimicut  light-house,  by  the 
''Western  Passage,"  requiring  the  removal  of  about  2,036,401  cubic 
yards  of  material  at  10.8  cents  per  cubic  yard,  work  to  be  commenced 
March  1,  1899,  and  completed  July  1,  1902.  The  work  of  dredging 
under  this  contract  was  commenced  March  1,  1899,  and  500,841  cubic 
yards  were  removed  up  to  the  beginning  of  the  present  fiscal  3^ear. 

A  report  of  survey  of  Providence  Harbor  with  a  view  to  its  further 
improvement  was  submitted  under  date  of  November  11,  1899,  and 
printed  as  House  Doc.  No.  108,  Fifty-sixth  Congress,  first  session; 
also  at  page  1308,  Annual  Report  of  Chief  of  Engineers  for  1900. 

Operations  during  the  past  fiscal  year. — The  amount  expended  dur- 
ing the  past  fiscal  year  was  $17,122.48. 

At  the  beginning  of  the  fiscal  year  work  was  suspended  for  repairs 
to  machinery  and  was  carried  on  for  short  periods  at  intervals  up  to 
January  1,  1901,  when  the  contract  was  annulled.  Up  to  this  date 
25,867  cubic  yards  had  been  dredged  since  the  beginning  of  the  fiscal 
year. 

Under  date  of  January  28,  1901,  proposals  were  invited  for  com- 
pleting the  work  of  dredging  the  channel  through  the  "Western 
Passage,"  and  on  March  23, 1901,  a  contract  was  entered  into  with  the 
International  Contracting  Company,  of  Syracuse,  N.  Y.,  for  the 
remainder  of  the  work,  at  16.4  cents  per  cubic  yard,  work  to  com- 
mence April  1,  1901,  and  to  be  completed  by  October  1,  1903. 

The  work  under  the  new  contract  was  commenced  April  1,  and  up 
to  the  close  of  the  fiscal  year  154,186  cubic  3^ards  of  sand  had  been 
removed  from  the  channel,  making  a  total  during  the  fiscal  year  of 
180,053  cubic  yards. 

Four  dredges  are  engaged  upon  the  work. 

This  work  w  as  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer,  with  Messrs.  C.  O.  Abell,  Harwood  E.  Read,  jr., 
Charles  I.  Comfort,  Philip  S.  Knauer,  W.  D.  Murray,  Wm.  J.  Cham- 
pion, jr.,  and  C.  C.  Thurston,  as  inspectors. 
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Am  cxamiiuiliou  of  tlic  work  doiio  duriiiof  the  HOJison  of  in  the. 

uppiM'  portion  of  the  rcMu  h  hclow  W^jirwick  Neck  discloses  (lie  fac.t 
(luit.  tliiM't*  is  a  (l(H*i(l(Ml  tcMidcncv  to  shoal  in  this  poi'tion  of  th(^  channel. 
Tho  material  of  the  bottom  is  almost  exclusivi^ly  compact  sand,  the 
cutting-  is  from  7  to  8  feet  dee]),  and  the  ebb-tide  current  very  sti'ong 
and  somewhat  across  the  ehamu^l.  These*  conditions  render  tlu^  main- 
tenance of  the  full  d(*pth  of  the  chaniud  at  least  doubtful  without  con- 
siderable redrcdi»"ino-  for  perhaps  several  years  after  the  c()nn)letion 
of  work. 

()pemt)(mscm'(templated(hivn\(j  the  fiscal  year  endlii(j  June  SO ^  lOO^L  — 
It  is  proposed  to  continui*  the  work  of  dred<>in<»'  in  the  new  slii})  chan- 
nel throuo'h  the  "West(M-n  Passage." 

At  the  time  of  lettinj^  the  contract  to  the  present  contractors  a 
balance  of  1,510,000  cubic  yards  remained  to  l)e  dredged  to  complete 
the  project.  The  price  per  yard  (KJ.-l  cents)  of  the  new  work  is  5.0 
cents  orcater  than  that  of  the  old  contract,  so  that  the  cost  of  comple- 
tion Vvill  be  increased  by  |84,5()0  over  the  estimated  cost  of  com- 
pletion under  the  old  contract,  which  will  make  the  total  cost  of  the 
present  project  $121,019,  which  is  well  within  the  original  estimated 
cost  of  $732,820. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar  year 
was  $324,121.06.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  Fort  Greble,  on  Dutch  Island,  and  Fort  Adams, 


R.  I. 

Money  statement. 

July  1,  1900,  balance  unexpended  $138, 108.  60 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901    59,  000.  00 

197, 108.  60 

June  30,  1901,  amount  expended  during  fiscal  year   17, 122.  48 

July  1,  1901,  balance  unexpended   179,986. 12 

July  1,  1901,  outstanding  liabilities   17,972.26 

July  1,  1901,  balance  available   162, 013.  86 

July  1,  1901,  amount  covered  by  uncompleted  contracts   222,  337.  57 

Amount  (estimated)  required  for  completion  of  existing  project   84,  560.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    84,  560.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
,   4,  1897. 


AMOUNTS  APPROPRIATED. 


August  30,  1852    $5,  000.  00 

August  30,  1852,  survey   1,  500.  00 

May  2,  1867   25,000.00 

July  11,  1870   5,000.00 

July  15,  1870   2,500.00 

June  10, 1872   10,000.00 

March  3,  1873   10,000.00 

March  18,  1878   5,000.00 

June  18, 1878   50,  000.  00 

March  3,  1879   60,  000. 00 

July  14,  1880   60,000.00 

March  3,  1881   60,  000.  00 

August  2,  1882    125,  000.  00 

July  5,  1884   85,000.00 

August  5,  1886    30,  000.  00 

August  11,  1888    40,  000.  00 


September  19,  1890   $50,  000.  00 

July  13,  1892   50,000.00 

August  18,  1894    17,500.00 

June  3, 1896   25,000.00 

June  4, 1897   125,000.00 

July  1,  1898   125,000.00 

March  3,  1899   10,  000.  00 

June  6, 1900    54,489.00 

March  3,  1901   59, 000. 00 


Total   1,089,989.00 

Received  from  sale  of  ma- 
terial   143. 39 


Total  ,   1, 090, 132.  39 
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Contracts  in  force. 


Contractor. 

Date  of  ap- 
proval. 

To  commence. 

To  complete. 

Perkins  &  O'Brien  

Dec.  13,1898 
Mar.  27,1901 

Mar.    1, 1899 
Apr.    1, 1901 

July  1,1902  a 
Oct.  1,1903 

International  Contracting  Co  

o  Contract  annuled  December  31,1900. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Providence  River,  Rhode  Island,  by  water 
during  the  calendar  years  ending  December  31, 1895-1897  and  1899-1900,  is  estimated 
as  follows  (based  mainly  upon  reports  received  from  Mr.  J.  T.  F.  Bucklin,  harbor 
master,  and  other  citizens  of  Providence,  R.  I. ) : 


Class  of  goods. 

1895. 

1896. 

1897. 

1899. 

1900. 

Tons. 
20, 079 
47,503 
1, 288, 301 

Tons. 
19, 509 
46, 500 
1,108,975 

Tons. 
20, 000 
64,989 
1,407,536 
41, 110 
583 
559,000 
59,757 

Tons. 

Tons. 

Lumber  and  products  

Coal,  minerals,  etc  

Oil,  naphtha,  etc  

57, 208 
2, 113, 352 
33,  748 

47,349 
1, 925, 979 
35, 647 

386 
373,  694 
23, 063 

375 
375, 600 
50,000 

General  merchandise  

615, 000 

Sundries  

Brick  

7,607 

Total  

1,753,006 

1,600,950 

2,162,975 

2, 823, 308 

2, 016, 582 

New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight,  mainly  

Passenger,  mainly  

Fishing  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Pleasure  boats,  large  . . 
Pleasure  boats,  small . . 


Number. 


706 
300 
3,500 
1,300 
1,500 
1,500 

850 
400 
1,500 
1,650 


Average 
draft. 


Feet. 


Average 
tonnage. 


Tons. 
600 
1,450 
518 
30 
100 
30 

1,500 
40 
7 

1,200 


D  II. 

IMPROVEMENT  OF  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER, 

RHODE  ISLAND. 


Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  lies 
off  the  wharves  on  the  south  front  of  the  cit}^  of  Providence,  and  is  an 
important  part  of  the  harbor  for  anchorage  purposes. 

Original  condition. — That  part  of  the  harbor  in  which  the  shoal  is 
located  is  about  2,000  feet  long  by  from  600  to  1,200  feet  wide;  and  of 
this  area  the  shoal  occupied  about  30  acres,  that  part  of  it  which  was 
included  between  the  15-foot  curves  measuring  about  18  acres.  There 
were  channels  on  either  side  of  the  shoal,  between  it  and  the  State  har- 
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bor  lines,  li}i\  in*4"  at  nwnn  low  wjitcM-  a  width  of  :>()()  feet  and  a  dcplh  of 
'20  fct't  oM  tiH»  north  si(h\  and  a  widtii  \  arvin^"  fi'oin  ;-)()  to  lOO  fed  and 
a  d('i)tii  of  about  15  f(*ot  on  th(»  south  side.  'I'Ik^  watxu"  on  t\\v  sunuiiit 
of  tli(»  shoal  was  only  I  foot 

/*/tf/i  o  f  iniprorcincuf.  Tiio  proscMit  a})|)rov('d  j)i-()jo,ct,  that  of  IS85, 
provides  for  tho  riMuoN  al  to  '25  foot  (lo])th  at  low  wator  of  a  iiiiddhi- 
iiround  shoal  of  al)out  'M)  acrc^s  aroa  in  Prox  idonci^  Rivor  ()])j)osit(i  tho 
city,  no  ])orti()n  of  tho  shoal  within  'JOO  f(M^t  of  tho  harbor  linos  of  the 
city  to  bo  roniovod  by  tho  (ioiuM'jil  ( io\orinnont;  all  at  a  total  cost  osti- 
nijitod  in  1SS5  at  $1 

A  plan  of  tho  works  may  l)o  found  at  i)a<;o  5*.IS,  Anruial  Report  of 
the  Chief  of  Engineers  for  18S5,  and  pages  S;j()  and  882  of  1S1)8. 

Amoimf  expended  and  results  to  June  30^  WOO. — The  total  amount 
expended  on  the  present  project  up  to  flune  30,  1900,  was  $103,917.74, 
by  which  23.8  acres  (out  of  the  original  30)  was  dredged  to  25  feet 
depth,  and  a  l()-foot  depth  secured  over  the  remaining  central  and 
largest  portions  of  tho  shoal,  making  an  important  addition  to  the 
anchorage  facilities  of  tho  harbor. 

'['he  report  of  a  survey,  with  a  view  to  the  further  improvement  of 
Providence  Harbor,  was  submitted  November  11,  1899,  and  printed  as 
House  Doc.  No.  108,  Fifty -sixth  Congress,  first  session,  also  at  page 
1308,  Annual  Report  of  Chief  of  Engineers  for  1900. 

Operations  during  the  past  fiscal  year. — No  funds  were  expended 
during  the  past  tiscal  year.  No  operations  wore  in  progress  during 
tho  3'ear,  owing  to  the  practical  exhaustion  of  funds.  Further  work 
awaits  further  appropriations. 

Work  required  to  complete  the  existing  project. — The  work  required 
to  complete  the  existing  project  is  the  further  deepening  of  the  entire 
aroa  to  its  full  depth  of  25  feet. 

Operations  ccnitein plated  for  the  fiscal  year  ending  June  SO.,  1902. — 
Work  on  the  project  will  be  continued  if  funds  are  appropriated  by 
Congress. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  calendar  year 
was  1324,121.06.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  Fort  Greble,  on  Dutch 


Island. 

Money  statement. 

July  1,  1900,  balance  unexpended   $332.  26 

June  30,  1901,  amount  expended  during  fiscal  year   117.  84 


July  1,  1901,  balance  unexpended   214, 42 


Amount  (estimated)  required  for  completion  of  existing  project   8,  096.  00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 

1908,  in  addition  to  the  balance  unexpended  July  1,  1901...   8, 096.  00 


Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 
4,  1897. 


AMOUNTS  APPROPRIATED. 


August  18,  1894   $7,500 

June  3,  1896   7,500 


Present  project. 

August  5,  1886   $26,250 

August  11,  1888   28,000 

September  19,  1890    25,  000 

July  13,  1892   10,000       Total   104,250 

For  the  commercial  statistics  see  report  of  improvement  of  Providence  River  and 
Narragansett  Bay,  Rhode  Island. 
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D  12. 


IMPKOVEMENT  OF  FALL  RIVEK  HARBOR,  MASSACHUSETTS. 

Fall  River  Harbor  lies  at  the  mouth  of  Taunton  River,  in  the  north- 
eastern angle  of  Mount  Hope  Bay,  which  empties  into  the  ocean 
through  Narragansett  Bay  and  Sakonnet  River.  It  forms  the  port 
of  entry  of  Fall  River,  the  largest  cotton  manufacturing  cit}^  in  the 
United  States,  and  its  commerce  is  increasing  yearly. 

In  1900  Fall  River  had  a  population  of  about  105,000.    The  annual 
commerce  of  the  port  was  estimated  at  3,250,000  tons. 
The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 
Original  condition. — Before  improvement,  the  reentrant  north  of 


feet  depth  at  mean  low  tide,  and  a  considerable  area  of  the  harbor, 
especially  in  front  of  the  upper  wharves,  carried  much  less  depth  of 
water  than  existed  in  the  approaches. 

At  the  adoption  of  the  present  project  the  proposed  channel  had  a 
minimum  depth  of  about  14  feet  at  mean  low  tide. 

Plan  of  improvement. — The  project  of  1897,  approved  by  the  river 
and  harbor  act  of  March  3,  1899,  provides  for  a  channel  300  feet 
wide  and  25  feet  deep  at  mean  low  tide  along  the  city  front  between 
the  Old  Colony  wharf  and  deep  water  at  the  upper  end  of  the  city 
front,  at  an  estimated  cost  of  $58,060.47. 

A  description  of  the  works  may  be  found  at  page  727,  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  and  page  931  for  1897;  also, 
the  report  of  survey  and  map  in  House  Doc.  No.  56,  Fifty-fifth  Con- 
gress, first  session. 

Amount  expended  and  results  to  Jime  30^  1900. — The  total  amount 
expended  up  to  June  30,  1900,  was  149,997.40,  of  which  130,000  was 
expended  between  1874  and  1878  in  deepening  a  channel  wa}^  in  the 
reentrant  north  of  the  Old  Colony  wharf  160  feet  wide  to  12  feet  depth 
at  mean  low  tide,  with  an  additional  width  of  100  feet  deepened  to  11 
feet,  and  $19,997.40  was  expended  in  dredging  the  lower  reach  of  the 
new  channel  300  feet  wide  and  25  feet  deep  along  the  cit}^  front. 

A  harbor  line  was  established  in  this  harbor  and  approved  by  the 
Secretary  of  War,  January  12,  1900,  a  description  of  which  will  be 
found  at  page  1311,  Annual  Report  of  Chief  of  Engineers  for  1900. 

Operations  during  the  past  fiscal  year. — No  work  was  in  progress 
during  the  past  fiscal  year. 

Worh  reipdred  to  complete  the  existing  project. — The  work  required 
to  complete  the  existing  project  is  dredging  the  upper  portion  of  the 
new  channel  above  the  Old  Colony  dock. 

Operations  contemplated  for  the  fiscal  year  ending  June  30,  1902. — 
It  is  proposed  to  continue  the  dredging  of  the  proposed  new  channel 
as  appropriations  are  made  by  Congress. 

Fall  River  Harbor  is  in  the  collection  district  of  Fall  River,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Fall  River  in  the  last  calendar  year  was 
$5,894.58.  The  nearest  light-houses  are  JNIuscle  Shoal,  Bristol  Ferry,  and  the  light  on 
the  flats  opposite  the  city.    The  nearest  fortification  is  Fort  Adams,  R.  I. 


the  Old  Colony  Steamboat  Com 


's  wharf  was  limited  to  about  6 
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M(niri/  sUtfcnioit. 


.Inly 

.1  UIU 


I,  h»00,  billiincc  uiu'XiK'iKlcd  

;U),  HH)1,  ainoimt cxiK'ndcd  (liiriiit,'  HmcjiI  year 


$2.60 
2.60 


Amount  (ostiinalcMl)  nvininMl  for  coinplotion  of  oxiHtin^  project   060.  47 

Amount  tliiil  can  be  profitably  expended  in  (i.scal  year  en<lin^  June  80, 

litO;;,  in  addition  to  tiie  balance  unexjH'nded  .July  1,  HK)1   :W,  060.  47 

Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  ArrROPRIATED. 


PrcviouK  jyrujerts. 


June  23, 1874   $10,000 

March  3,  1875   10,000 

August.  14, 1876   10,000 

Total   30, 000 

Existing  project. 

March  3, 1899    $20,000 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  Fall  River  Harbor,  Massachusetts,  by  water 
during  the  calendar  years  ending  December  31,  1898-1900,.  is  estimated  as  follows 
(based  upon  reports  received  from  Mr.  James  Brady,  collector  of  customs,  and  other 
citizens  of  Fall  River,  Mass. ) : 


Class  of  goods. 

1898. 

1899. 

1900. 

Cotton  and  products  

Tons. 
175,000 
100,000 
700, 000 
2,225,000 

Tons. 
175, 000 
100, 000 
715,000 
2, 230, 000 

Tons. 
180,000 

105,  ooa 

730,000 
2, 300, 000 

Lumber  and  products  

Coal,  minerals,  etc  

General  merchandise  

Total  

3,  200, 000 

3, 220, 000 

3,315,000 

New  transportation  companies  established  during  the  year — none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one): 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight  mainly  

Passenger  mainly  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Pleasure  boats,  large  . . 
Pleasure  boats,  small.. 
Barges  , 


Number 
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D  13. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

Newport  Harbor  is  at  the  main  entrance  to  Narragansett  Bay.  This 
bay  during  the  entire  year  offers  an  easily  accessible  harbor  of  refuge 
for  our  European  and  coastwise  commerce  quite  equal  in  almost  every 
respect  to  any  harbor  on  this  coast.  Newport  Harbor,  lying  at  the 
eastern  entrance  to  this  bay  and  forming  a  part  of  it,  has  been  used 
by  vessels  from  very  early  times  on  account  of  its  accessibility  and 
well-sheltered  location. 

The  objects  of  the  improvement  are  to  widen  and  deepen  the  entrance 
to  the  harbor  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  in 
storms  by  increasing  the  area  and  depth  of  the  anchorage  within  it. 
The  mean  rise  and  fall  of  the  tide  is  about  3.75  feet. 

Original  condition. — Before  improvement  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 
seeking  it  for  refuge.  The  southern  (main)  entrance  was  obstructed 
by  a  bar  which  stretched  out  from  Goat  Island,  and  the  northern 
entrance,  near  Rose  Island,  by  a  sharp  rocky  spit,  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  too  small  for  the  craft 
which  seek  harborage  at  this  place  during  the  summer  and  all  the  y  ear 
during  storms. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880, 
as  modified  in  1882,  1883, 1884, 1890,  and  1895,  provides  for  the  widen- 
ing and  deepening  of  the  channel  from  Narragansett  Bay  into  Newport, 
so  as  to  secure  15  feet  depth  at  low  water,  with  at  least  750  feet  width; 
for  the  extension  of  the  13-foot  depth  and  10-foot  depth  anchorage 
basins,  and  for  dredging  a  channel  10  feet  deep  along  the  harbor  line 
south  from  Commercial  Wharf  to  a  point  opposite  the  gas  company's 
wharf;  for  the  partial  cutting  off*  of  the  shoal  spit  at  the  southern  end 
of  Goat  Island,  and  for  the  construction  of  jetties  on  the  western  shore 
of  Goat  Island,  so  as  to  protect  the  end  of  this  island  from  erosion  and 
to  prevent  the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent 
parts  of  the  channel  and  harbor,  and  for  the  removal  of  Spindle  Rock, 
a  sharp  rocky  spit  near  Rose  Island,  all  at  a  total  cost  estimated  in  1895 
at  1206,200. 

A  plan  of  the  works  may  be  found  at  page  601,  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  and  page  838  of  1893,  and  further 
details  at  page  562  of  1881,  page  561  of  1882,  page  491  of  1883,  page 
624  of  1884,  page  736  of  1891,  and  page  627  of  1892. 

Aiaount  expended  and  remits  to  June  30^  1900. — The  amount  expended 
to  June  30,  1900,  was  $195,318.63. 

The  project  had  been  completed  with  the  exception  of  the  removal 
of  a  small  area  of  hard  pan  and  bowlders  in  the  13-foot  anchorage  area. 

In  fJuly,  1897,  a  recommendation  was  submitted  for  a  change  in  the 
harbor  lines  as  established  by  the  State  in  the  harbor  of  Newport,  R.  I. 
The  papers  were  returned  to  this  office  the  same  month  with  directions 
to  arrange  for  a  public  hearing  at  Newport  in  regai'd  to  this  matter, 
and  said  hearing  was  held  on  August  18,  1897,  and  report  submitted 
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tluMHMni  Oil  Si^plciuhcr  1 1,  ISDT.  UrHlcu*  d\iU\  of  Scplcinbci'  iiistruc,- 
(ions  wt'iv,  nu'c^iviHl  (,o  wnikv,  ii  rcsurvcy  of  tlic-  wjitcr  front  of  Newport 
Ilai  bor,  and  said  siirv(*y  lias  been  made  and  map  platted.  By  Depart- 
ment instruetions  of  December  10,  I8i>7,  the  subject  of  establisliment 
of  harbor  lines  at  Newport  IIarl)or  was  referred  to  'V\m  Hoard  of 
Kno'ineers  constituted  by  Special  Orders,  No.  44,  Ileadipiartei-s  Corns 
of  Kno-iiKHU's,  l)(H'ember  I,  1S!)7,  and  directed  that  a  public  hearin<j;-  be 
o-ranteti  to  all  int(Mi>st(Ml  jiarties,  and  said  hearino-  was  held  before  said 
board  on  tiie  I  Itli  of  »Ianuary,  18U8.  Preliminary  report  was  submitted 
on  flanuary  27,  ISDS. 

The  leoislature  of  the  Stsite  has  from  time  to  time  authorized  cei'tain 
encroachments  on  the  navioa))le  area  to  indivi(hials  directly,  as  the 
waters  of  this  locality  are  exiMupted  from  the  jurisdiction  of  tlu^  State 
harbor  board.  In  181)1)  a  wharf  was  built  extending  out  into  the  har- 
bor, based  on  a  State  act  of  four  3^ears  previous,  and  in  defiance  of  the 
United  States  acts  boarino-  on  the  subject  of  navigable  waters. 

Operatiom  during  the  puHt  fiscal  year. — No  works  of  improvement 
have  been  in  prooress  during*  the  past  fiscal  year. 

The  wharf  referred  to  above  as  encroaching  upon  the  navigable 
waters  of  the  harbor  has  been  removed. 

Work  requtred  to  complete  the  existing  project. — The  work  required 
to  complete  the  existing  project  is  the  clearing  up  of  shoal  places  in 
the  harbor  proper. 

Opei'ations  contemplated  for  the  fiscal  year  ending  June  30^  1902. — 
Future  operations  are  necessarily  dependent  upon  Congressional  action. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The  amount 
of  revenue  collected  at  Newpo;t  in  the  last  calendar  year  was  $27,372.87.  The  near- 
est light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  forti- 
fication is  Fort  Adams,  R.  I. 

Money  statement, 

July  1,  1900,  balance  unexpended   $189.  89 

June  30,  1901,  amount  expended  during  fiscal  year   189.  89 

Amount  (estimated)  required  for  completion  of  existing  project   39, 200.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    39,  200. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 


March  3,  1873   $8, 500. 00 

June  23,  1874    10,  000. 00 

March  3,  1875   10,000.00 

March  3,  1881   25, 000.  00 

August  2,  1882    20, 000.  00 

July  5,  1884   20,000.00 

August  5,  1886    15,  000.  00 

August  11,  1888    12, 000.  00 


September  19,  1890   $12, 500. 00 

July  13,  1892   25,000.00 

August  18,  1894    7,  500.  00 

June  3,  1896    15,  000.  00 

March  3,  1899   15,  000.  00 

Received  from  sale  of  material  8.  52 


Total   195, 508. 52 


COMMERCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Newport  Harbor,  Rhode  Island,  by  water 
during  the  calendar  years  ending  December  31,  1895-1900,  is  estimated  as  follows 

ENG  1901  72 
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(based  mainly  upon  reports  received  from  Mr.  Martin  H.  Ball,  deputy  collector  of 
customs,  and  other  citizens  of  Newjjort,  K.  I. ) : 


Class  of  goods. 


1895. 


189G. 


1897. 


1898. 


1900. 


Cotton  and  products  

Tobacco  

Grains  and  forage  

Vegetables  and  truck — 
Live  stock  and  products . 

Fish,  oysters,  etc  

Naval  stores  

Lumber  and  products  

Coal,  minerals,  etc  

Fertilizers  

Machinery  

General  merchandif=e  

Sundries  


Total. 


Tons. 
175 
25 

850 
10,  535 
40,  281 
136,  644 
1,239 
13, 000 
50, 000 
250 


121, 152 


374, 151 


Tons. 
150 
30 
1,500 
12,000 
45,000 
138,000 
1,200 
15, 000 
75,000 
300 
200 
125,000 
500 


413,880 


Tons. 
150 
40 
2, 000 
13,  000 
45, 000 
150, 000 
1,300 
21, 000 
73, 000 
400 
1,000 
127,  500 
500 


434,900 


Tons. 
160 

50 
2,  OUO 
12, 000 
45, 000 
150, 000 
1,300 
28, 000 
80, 000 
730 
1,000 
125, 000 
500 


Tons. 
150 
50 
2,  .500 
12,000 
45, 000 
150,000 
1,300 
31,000 
82, 000 
900 
1,500 
135, 000 
700 


446,230 


462, 100 


Tons. 
140 
50 
2,200 
12, 500 
45,000 
155,000 
1,300 
34, 000 
84, 500 
950 
1,500 
140, 000 
800 


497, 940 


New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Number. 


Average 
draft. 


Average 
tonnage. 


Steam: 

Freight  and  passenger 

Freight,  mainly  

Passenger,  mainly  

Fishing  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Fishing  boats  

Pleasure  boats,  large  . . 
Pleasure  boa^s,  small . . 
Barges  


1,450 

420 
3, 800 
650 
825 
1,400 

900 
900 
1, 825 
3, 000 


Feet. 


Tons. 
2, 050 
1,200 


200 
97 
125 

160 
30 
15 
4 

650 


D  14. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  R.  I., 
and  marks  the  southwestern  entrance  to  Narragansett  Bay. 

At  the  adoption  of  the  present  project  this  point  was  a  specially 
dangerous  place  for  boats,  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Plan  of  improvement. — The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  means  of  stone  breakwaters,  built  partly 
on  Squid  ledge,  and  planned  so  as  to  give  protection  against  easterl}^ 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  protec- 
tion on  the  north;  all  at  a  total  cost  estimated  in  1889  at  $1,250,000. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  and  the  general  plan  of  the  same 
in  House  Ex.  Doc.  No.  66,  Fifty-first  Congress,  first  session,  and  page 
840  of  1898. 

Amount  expended  and  results  up  to  June  30, 1900. — The  total  amount 
expended  on  the  present  project  up  to  June  30, 1900,  was  $1,213,626.95, 
by  which  the  breakwater  was  built  to  a  total  length  of  6,970  feet,  a 
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luMj^'lit  of  10  i'vvl  above  iiK'uii  low  wjitc-r;  width  on  (op,  20  i (Hit;  soa 
slopi*,  1  oil  2  to  II  (lo])lli  of  \2  i'vvi  below  low  vva((^i',  and  Uh^iicc,  to  a 
slojx*  of  1  on  1,  and  a  harbor  s1o]k^  of  1  on  1.  It  inclosc^s  an  area  of 
about  1  sipmre  mile  with  I'J  feet  of  water  and  about  0.92  of  a  mile  with 
18  feet  of  water,  more  than  two-thirds  of  which  is  over  25  feet  deep. 
Three  beacon  li<^hts  wei'e  estal)lisiie(i  and  msiintained  on  the  breakwatei*. 

On  Se})tember  9,  1S!M>,  a  severe  ^ale,  accompanii^d  by  an  unusually 
hio'h  tide,  visited  tliis  locality  Jmd  caused  some  dama<»'e  to  the  to])  of 
the  breakwater.  In  consecpuMice  of  the  damage  thus  sustained  ;i  board 
of  en<»"ineers  was  convened  to  considiM-  and  re])()rt  upon  the  subject  of 
the  construction  of  tlie  harbor  of  refu<4-e  at  ]N)int  Judith,  K.  I.  The 
report  of  this  board  (see  pa<»'e  920,  Animal  Report  of  tiie  Chief  of 
Engineer  for  1897)  recommends  the  raising-  of  the  crest  of  the  eastern 
arm  of  the  breakwater  to  9  feet  above  hi*^li  water,  the  present  luiioht 
beino-  C  feet,  and  the  postponement  of  the  construction  of  the  detached 
eastern  breakwater  until  after  the  completion  of  the  main  work  may 
demonstrate  the  necessity  or  otherwise  of  such  a  structure  for  addi- 
tional shelter. 

Ojhrafions  (hiring  the  past  fiscal  year. — The  amount  expended  dur- 
ino"  the  past  fiscal  year  was  i>l,523.78. 

Three  small  liohts  were  maintained  on  the  breakwater  during  the 
year.  During  tlie  year  16  steamers,  298  schooners,  97  sloops,  and  2 
barges  took  refuge  behind  the  breakwater. 

W(frh  required  to  coiirplete  tlie  existing  project. — The  work  required 
to  complete  the  existing  project  is  the  raising  of  the  crest  of  the  east- 
ern arm  of  the  breakwater  to  9  feet  above  high  water,  the  present 
height  being  0  feet,  and  extension  of  the  western  arm  1,980  feet. 

The  completion  of  the  project  as  recommended  by  the  Board  of 
Engineers  involves  the  placing  of  310,533  tons  of  stone  in  addition  to 
the  amount  already  placed,  wdiich  it  is  estimated  will  cost  ^141:,311. 

The  eastern  arm  is  completed,  and  the  Board  recommended  that  it 
be  raised  3  feet;  also  that  the  western  arm  be  extended  to  its  projected 
length  of  4,700  feet.  This  is  regarded  as  necessary  in  order  that  the 
full  results  sought  may  be  secured. 

Operations  contemplated  for  the  fiscal  year  ending  June  30.,  190^. — 
The  lights  will  be  maintained.  Future  work  depends  on  Congres- 
sional action. 

Point  Judith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  calandar  year  was  $27,372.87. 
The  nearest  light-house  is  Point  Judith  hght.  The  nearest  fortification  is  Fort 
Greble,  on  Dutch  Island,  Rhode  Island. 

Money  statement. 


July  1,  1900,  balance  unexpended   $6, 411.  66 

June  30,  1901,  amount  expended  during  fiscal  year   1,  523.  73 


July  1,  1901,  balance  unexpended   4,  887.  93 

July  1, 1901,  outstanding  liabilities   125.  00 


July  1,  1901,  balance  available  '.   4,  762.  93 


Amount  (estimated)  required  for  completion  of  existing  project   444, 310.  98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    444, 310.  98 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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AMOUNTS  APPROPRIATED. 


September  19,  1890    $75, 000. 00 

July  13,  1892   75,000.00 

March  3, 1893    100,  000. 00 

August  18,  1894    100,  000.  00 

March  2,  1895    300,  000.  00 

June  11,  1896    300, 000. 00 


June  4, 1897   $300, 000.  00 


Total   1,250,000.00 

Received  from  sale  of  ma- 
terial  38.61 


Total   1,250,038.61 


COMMERCIAL  STATISTICS. 

The  tonnage  of  vessels  passing  Point  Judith,  R.  I.,  during  the  calendar  years  ending 
December  31, 1896-1898  and  1900,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  Asa  Church,  keeper  Point  Judith  Life-Saving  Station,  Rhode  Island, 
in  gross  tons: 


Class  of  vessels. 

1896. 

1897. 

1898. 

1900. 

Steamers  (freight  and  fish)  

Yachts  (steam  and  sail)  

Schooners  (2,  3,  and  4  masts)  

Ships,  barks,  and  barkentines  

Brigs  and  brigantines  

Sloops  

6,000,000 
700,000 
21, 400, 000 
180, 000 
60, 000 
40,000 
500, 000 

6,400, 000 

700, 000 
21, 500,  000 
180,  000 
60, 000 
40, 000 
6, 100, 000 

7,000, 000 
700,000 
21, 600, 000 
180, 000 
60,000 
40, 000 
5,200,000 

8,400,000 
1, 000, 000 
28,500,000 
180, 000 
60, 000 
48, 000 
6, 300,000 

Barges  

Total  

33, 380,  000 

33, 980, 000 

34,680,000 

44, 48S,  000 

DI5. 

IMPROVEMENT   OF   ENTRANCE   TO   POINT   JUDITH   POND,  RHODE 

ISLAND. 

Point  Judith  Pond  is  a  shallow  salt  pond  lying  in  rear  of  the  sandy 
beach  of  the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood is  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
ocean  storms. 

The  present  entrance  to  this  pond  is  very  shallow  (less  than  3  feet), 
crooked,  variable  in  location,  and  lies  about  a  mile  to  the  westward  of 
the  former  entrance  (now  closed),  where  the  improvement  is  desired. 

Plan  of  imrprovement. — There  is  at  present  no  approved  project  for 
this  work,  it  having  been  reported  as  not  worthy  of  improvement  in 
1873  by  General  Warren  (pp.  286-289,  Part  II,  Annual  Report  of  the 
Chief  of  Engineers  for  1874,  and  House  Ex.  Doc.  No.  84,  Forty-third 
Congress,  first  session),  and  also  in  1888  by  Major  Livermore  (pp. 
642-643,  annual  report  for  1889),  and  also  in  1893  by  Captain  Bixby 
(see  pp.  841  and  879,  annual  report  for  1893).  The  appropriation  for 
1894  orders  that  all  money  so  far  appropriated  shall  be  used  in  improv- 
ing the  former  entrance  to  said  pond. 

Amount  expended  and  results  to  June  30,  1900. — The  total  amount 
expended  on  this  work  up  to  June  30,  1900,  was  ^518.38  for  a  survey 
of  the  locality.  A  report  of  this  survey,  with  estimate  and  project, 
was  submitted  July  2,  1895,  and  printed  at  page  689,  Annual  Report 
of  the  Chief  of  Engineers  for  1895,  and  by  direction  of  the  Secretary 
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of  War  rm  tlior  action  was  (l(^lay(Hl  until  tho  subject  can  a^^ain  be  con- 
sidoriMl  by  C'ono  r(\ss.  No  licid  work  lias  yet  been  done  except  in  the 
wav  of  examination  and  surv(\y. 

bpt  ratioT}^  during  the  paM  fif^cal  ymr. — No  work  done  and  no  funds 
oxpeiuied  during'  the  past  liscal  year. 

()pir<(ti(ms  conU'm]A((t('(l  for  tJiefii^eal  year  ei)din<j  June  SO,  190^. — No 
work  contemplated  tor  the  fiscal  year  endino-  June  30,  1902. 

Point  Judith  E*ond  is  in  the  collodion  diHti  ict  of  Newport,  which  Ih  a  port  of  entry. 
The  amount  of  rovenue  collectod  at  Newport  in  the  last  calendar  vc-ar  was  $27,372.89. 
The  nearest  liixht-honse  is  Point  Judith  light.    The  nearest  fortilication  is  Fort 


Greble,  on  Dutch  Island,  Rhode  Island. 

Money  statement, 

July  1,  1900,  balance  unexpended   $9,  481. 62 

July  1,  1901,  balance  unexpended   9, 481. 62 

AMOUNTS  APPROPRIATED. 

Julv  13,  1892   $7,500 

August  18,  1894   2,500 

Total   10,000 


For  the  commercial  statistics,  see  Harbor  of  refuge  at  Point  Judith, 
R.  1. 


D  i6. 

HAEBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island;  is  14  miles  east  of 
Montauk  Point,  the  eastern  end  of  Long  Island,  and  is  about  10  miles 
from  the  nearest  point  of  the  mainland.  Besides  supplying  the  wants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation,  the 
island  is  an  important  point  of  our  shores  for  ocean  navigation.  It 
has  a  signal  station  connected  by  submarine  telegraph  with  the  main- 
land. Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it, 
and  its  po'sition  renders  it  of  national  importance.  The  object  of  the 
improvement  is  to  furnish  a  harbor  of  refuge  for  medium  draft  vessels 
engaged  in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall 
of  the  tide  is  about  3  feet. 

Original  condition. — Before  the  construction  of  the  present  harbor 
of  refuge  Block  Island  had  no  harbor  which  afforded  protection  for 
decked  vessels.  The  only  vessels  used  were  open  boats,  which  on  the 
appoach  of  storms  were  hauled  up  on  the  beach  by  oxen.  The  largest 
of  these  boats  was  of  about  10  tons  burden. 

Plans  of  improvement. — Between  1870  and  1876,  $285,000  was  appro- 
priated to  build  a  breakwater  for  a  harbor  for  medium  draft  vessels. 
This  work,  including  an  inner  harbor  of  7  feet  depth  for  temporary 
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use  of  the  Government  plant,  was  completed  in  1878.  (See  p.  202  of 
annual  report  for  1877  and  p.  313  of  1879.) 

In  1880,  $6,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  annual 
report  for  1880  and  p.  563  of  1881.) 

In  1882,  $19,000  was  appropriated  for  building  a  sea  wall  on  the  east 
side  of  the  inner  basin  and  protecting  the  clitfs  on  the  east  side  of 
breakwater.  (See  p.  563  of  annual  report  for  1882.)  This  work  was 
completed  in  1884. 

In  1884,  115,000  was  appropriated  for  additions  to  the  old  break- 
water. (See  p.  628  of  annual  report  of  1884.)  These  additions  were 
made  in  1884-85,  partially  closing  a  gap  in  this  old  breakwater. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and  an  exterior 
harbor  for  large  ones.  The  basin  was  to  be  about  800  feet  square  and 
completely  inclosed  except  at  its  100-foot- wide  entrance.  The  exterior 
harbor  was  already  formed  by  an  old  breakwater  on  the  east  and  the 
adjacent  shore  on  the  south  and  west,  but  an  old  gap  near  the  end  of 
this  breakwater  was  to  be  filled  up.  The  project  covered  the  construc- 
tion of  the  stone  sea  walls  of  the  enlarged  inner  harbor  ($46,000),  the 
repair  of  the  old  breakwater  ($24,000),  and  a  little  dredging  ($5,000) 
along  the  western  side  of  the  old  breakwater  and  also  inside  the  har- 
bor; all  at  a  total  cost  estimated  in  1888  at  $75,000.  This  project  was 
practically  completed  in  1893. 

The  existing  project,  that  of  1895,  based  on  the  report  of  the  survey 
ordered  in  the  river  and  harbor  act  of  August  18,  1894,  provides  for 
raising  the  entire  breakwater  to  proper  height,  stopping  sand  leaks 
between  certain  points,  and  dredging  the  main  inner  harbor  to  a  depth 
of  10  feet,  at  an  estimated  cost  of  $83,985. 

A  plan  of  the  works  ma}^  be  found  on  page  612,  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  page  844  of  1893,  and  in  House  Doc. 
No.  83,  Fifty-fourth  Congress,  first  session;  and  on  page  674  Annual 
Report  of  the  Chief  of  Engineers,  1896. 

Amount  expended  and  results  up  to  June  30, 1900. — The  total  amount 
expended  up  to  June  30,  1900,  was  $412,576.11,  by  which  the  gap  in 
the  old  breakwater  was  filled  up  so  as  to  make  the  breakwater  of  1,900 
feet  total  length;  the  seawalls  of  the  inner  harbor  were  completed, 
except  stone  fender  piers  at  the  entrance,  wooden  fender  piers  being 
built  for  present  uses.  The  north  wall  of  the  enlarged  inner  harbor 
had  been  strengthened  and  repaired. 

About  $14,000  of  the  above  amount  were  expended  in  maintaining 
the  entrance  channel  to  the  harbor  and  in  strengthening  and  repairing 
the  north  wall  of  the  harbor. 

Operations  during  the  past  fiscal  year. — ^The  amount  expended  dur- 
ing the  past  fiscal  year  was  $2,654.97. 

No  work  of  improvement  was  in  progress  during  the  fiscal  year. 
Lights  were  maintained  at  the  entrance  to  the  harbor  during  the 
year. 

Under  present  conditions  the  entrance  to  the  harbor  is  liable  to  shoal 
up  each  year  by  reason  of  sand  carried  through  the  main  breakwater 
during  easterly  storms.  This  will  continue  until  the  breakwater  is 
made  sand  tight,  as  provided  for  in  project  of  1895;  but  in  order  to 
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/jin  v  (Ins  work  on  |)ro|)(M  ly  iiiul  ('couoinicall y,  suilicic.Mt  nioncy  will  be 
m|iiiiv(l  to  (joinph^tt^  (his  jKirt  of  the  projtH^t  in  one  Hcasoii.  Other- 
wist',  unl(\ss  the  iie(H\ssiiry  riiiids  sire  provided  for  iiiiiintaiMiii^*  the 
chaiiiud  {it  the  entranee  by  dredo  ino-  it  out  each  year,  at  a  cost  of  about 
$1^,500,  it  will  close  up  and  the  inner  hai  bor  become  ])racti(;ally  useless 
excei)t  for  boats  of  a  very  lit»ht  diai't.  Under  present  (conditions  the 
annual  cost  of  maintainino- a  channtd  into  the  inner  harbor  is  estimated 
at  for  dredt;i!i<»\    Tiie  cost  of  the  netcessary  repairs  to  the  main 

breakwater  is  included  in  the  estimate  for  the  existinj^  project. 

Work  required  to  complete  the  exist i))<j  project. — The  work  required 
to  conrplete  the  existino-  project  is  to  repair  the  main  breakwat(U'  and 
stop  sand  leaks  throuj^h  certain  portions  of  it,  to  rejjair  and  strengthen 
the  west  breakwater  of  the  enlarged  inner  harbor,  to  dredge  the 
enlarged  inner  harbor  to  a  depth  of  10  feet  at  mean  low  water,  and  to 
remove  the  crib  work  of  the  small  inner  harbor  originally  built  to  pro- 
tect Government  plant. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1902. — 
Future  operations  will  depend  upon  appropriations  made  by  Congress. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenne  collected  at  Newport  dnring  the  last  calendar  year  was 
$27,872.87.  There  is  no  duty  collected  at  Block  Island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  lights  on  the  island.  The  nearest 
fortification  is  Fort  Greble,  R.  I. 


Money  statement. 


July  1,  1900,  balance  unexpended   $3, 923.  89 

June  30,  1901,  amount  expended  during  fiscal  year   2,  654. 97 


July  1,  1901,  balance  unexpended   1, 268.  92 

July  1,  1901,  outstanding  liabilities   30.  00 


July  1,  1901,  balance  available   1,  238.  92 


Amount  (estimated)  required  for  completion  of  existing  project   78,  985. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    78,  985. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


AMOUNTS  APPROPRIATED. 


July  11,  1870   $30,  000 

March  3,  1871    75,  000 

June  10,  1872    50,  000 

March  3,  1873   50,  000 

June  23,  1874    20,  000 

March  3,  1875   20,  000 

August  14,  1876    40,  000 

July  14,  1880   6,000 

August  2,  1882    19,  000 

July  4,  1884   15,  000 


August  5,  1886    $20,  000 

August  11,  1888    15,000 

September  19,  1890    15,  000 

July  13,  1892   24,000 

August  18,  1894    2,  500 

June  3,  1896    5,  000 

March  3,  1899   10,  000 


Total  416, 500 
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COMMERCIAL  STATISTICS. 

The  commerce  arriving  at  and  leaving  Block  Island  by  water  during  the  calendar 
years  ending  December  31,  1895-1900,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  local  parties) : 


Class  of  goods. 


Cotton  and  products.  

Tobacco   

Rice  

Grains  and  forage  

Vegetables  and  truck  

Live  stock  and  products 

Fish,  oysters,  etc  

Naval  stores  

Lumber  and  products — 

Coalj  minerals,  etc  

Fertilizers  

Machinery  

General  merchandise  — 
Sundries  


Total. 


1895. 


Tons. 


30 
10 
1,130 
515 
2,100 
10,050 
5 

7,000 
8,650 
150 


6,  625 
8,870 


45, 135 


1896. 


Tons. 
10 
30 
12 
1,250 
650 
2,500 
16, 000 
10 
6,500 
15,000 
200 
100 
6,600 
2, 500 


50,362 


1897. 


Tons. 
10 
32 
12 
1,300 
650 
2,600 
15, 000 
10 
6, 500 
15,000 
300 
100 
6, 700 
3, 500 


51,714 


Tons. 
10 
32 
13 
2,  300 
700 
2,  700 
14,000 
10 
6,500 
14,  000 
350 
100 
6,700 
4,000 


1899. 


Tons. 
12 
30 
12 
2,400 
800 
2,800 
14, 500 
10 
7,000 
14, 500 
375 
125 
6,700 
4,200 


52, 915 


55, 064 


New  transportation  companies  established  during  the  year,  none  reported. 
The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entiance  and 
departure  together  being  counted  as  one) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passengers 

Freight  mainly  

Passenger  mainly  

Fishing  

Tugs  

Pleasure  boats  , 

Sail: 

Freight  

Fishing  boats  

Oyster  boats  , 

Pleasure  boats,  large  . . . 
Pleasure  boats,  small . . . 
Barges  


Number, 


800 
70 
150 
800 
400 
1,500 

500 
7,000 

200 
1,300 
7,000 


Average 
draft. 


Feet. 
7-5 
8 

7-  5 
9 
8 

8-  5 

9 

8 
7 


5-5 
10 


D  17. 

IMPROVEMENT  OF  GREAT  SALT  POND,  BLOCK  ISLAND,  RHODE  ISLAND. 

Block  Island  is  about  12  miles  south  of  Point  Judith  and  15  miles 
northeast  of  Montauk  Point;  it  is  about  5  miles  long,  with  an  averao-e 
width  of  2  nnk\s;  has  a  population  of  1,300;  and  the  vahiation  of  rata- 
ble property,  as  returned  by  the  board  of  assessors  for  1901,  was  as 
follows:  Real  estate,  $714,600;  personal  estate,  |166,i^00;  total, 
1880,900.  About  midway  of  the  island  north  and  south  is  a  salt-water 
pond,  known  as  the  Great  Salt  Pond.  Its  water  surface  covers  700 
acres,  about  150  acres  of  which  has  a  depth  of  18  feet  and  over. 

Plan  of  improvernent. — The  plan  of  improvement  authorized  b}^  act 
of  Congress  June  3,  1896,  provides  for  an  entrance  channel  through 
the  sand  strip  separating  the  pond  from  the  ocean,  with  a  least  central 
depth  of  25  feet,  with  a  width  of  150  feet,  thence  shoaling  to  12  feet  in 
a  width  of  501  feet,  and  thence  to  high-water  line  with  a  slope  of  1  on 
4;  the  total  width  at  low  water  to  be  600  feet.    This  channel  was  to 
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ho  protcctiMl  by  sioiic  jottic-s,  ojic  on  tlio  .soiiMi  (vxtriKrmjj;"  from  i\n\  shore, 
to  tho  18-l'()<)t  contour  and  the  one  on  thenoi  th  to  tlie  1  i^-foot  c.ontonr, 
all  at  an  estimated  cost  in  I81>r)  of  $!)7,r)()7.i)4.  'I'his  project  was  modi- 
lied  in  IIHM)  so  as  to  provide  for  oxtcMuiino;  tJio  south  j(^tty  out  IJ^O  feet 
and  the  north  jetty  GOO  feet  farther  than  at  lirst  pro])osed,  and  to  pro- 
vide a  revetment  for  the  hanks  of  tlie  channel  wh(M*e  it  pass(>d  thiouj^h 
the  original  l)ea('h,  at  an  estimated  cost  I'or  the  entinMvoi'k  of  ij^' >()."), ()()(). 
For  further  information  seer  Part  1,  Annual  Kepoi't  of  the  ('hief  of 
Knoineei-s  for  I80{>,  paj^e  ({'JO,  and  sanu^  foi"  llMio,  pao(»  l'JT<i. 

l'lu»  report  of  th(^  surv{\v,  with  map,  upon  whicli  this  project  was 
based,  was  published  as  House  Doc.  No.  67,  Fifty-fourth  Congress, 
first  session. 

Amoimt  expended  and  residts  up  to  June  30, 1900. — The  total  amount 
expended  on  this  project  by  the  Government  up  to  June  30,  11)00,  was 
$51,112.01,  by  which  20, 901  tons  of  stone  had  been  used  in  the  con- 
struction and  70(3  tons  in  the  re])air  of  the  south  jett\',  extendino-  the 
same  to  the  18-foot  contour,  1,2()2  feet  from  shore,  and  in  drcdoing 
90,519  cubic  yards  of  sand,  clay,  and  cobblestones,  and  69.1  cubic 
yards  of  bowlders  in  excess  of  1  cubic  yard  each,  from  the  channel 
leading'  from  the  pond  to  the  ocean,  making  a  clear  entrance  to  the  pond 
175  feet  wide  and  18  feet  deep  at  mean  low  water,  and  220  feet  wide 
with  a  depth  of  12  feet  at  the  same  stage  of  the  tide. 

Operations  during  the  past  fiscal  year. — The  amount  expended  dur- 
ing the  past  fiscal  year  was  $33,634.75. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  the 
contract  for  dredging  a  channel  300  feet  wide  and  18  feet  deep  from  the 
pond  to  the  ocean;  this  contract  was  completed  September  11,  1900, 
and  the  proposed  channel  completed.  There  were  removed  during  the 
fiscal  year  52,447  cubic  yards  of  sand,  clay,  and  cobblestones,  and  76.2 
cubic  yards  of  bowlders  in  excess  of  1  cubic  yard  each,  making  a  total 
of  132,210  cubic  j^ards  of  dredging  and  145.3  cubic  yards  of  large 
bowlders  under  the  contract. 

The  contract  for  repairing  the  outei"  end  of  the  south  jetty,  also  in 
force  at  the  beginning  of  the  fiscal  year,  was  completed  in  July,  907 
tons  of  stone  being  placed,  making  a  total  of  1,613  tons  under  the 
contract. 

A  contract  was  entered  into  with  John  P.  Randerson,  of  Albany, 
N.  Y.,  under  date  of  July  17,  1900,  for  dredging  the  central  portion 
of  the  18-foot  channel  to  a  depth  of  25  feet  at  mean  low  water,  at  29i 
cents  per  cubic  yard.  Work  under  this  contract  was  commenced 
September  12,  1900,  and  completed  December  18,  1900;  43,786  cubic 
yards  of  sand,  cla}^,  and  cobblestones,  and  45.1  cubic  yards  of  bowl- 
ders exceeding  1  cubic  yard  each  were  removed,  completing  one  cut  of 
about  30  feet  in  width  and  25  feet  in  depth  through  the  center  of  the 
channel. 

Under  date  of  May  23,  1901,  the  Chief  of  Engineers  authorized  the 
expenditure  of  the  available  balance,  $5,000,  to  strengthen  and  level 
up  the  outer  end  of  the  south  jetty,  which  had  been  undermined  by 
storms,  so  as  to  enable  the  Light- House  Establishment  to  locate  thereon 
a  fog  horn  required  by  the  needs  of  commerce.  This  work  will  be 
done  under  contract  with  Eugene  S.  Belden,  Hartford,  Conn.,  at  $1.23 
per  ton  in  place. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist- 
ant engineer,  with  Mr.  Henry  F.  Hill  as  inspector. 
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Worh  required  to  cow^plete  the  existing  project. — The  deepening  and 
widening  of  the  channel,  the  extension  of  the  south  jetty,  and  the  con- 
struction of  the  north  jetty  600  feet  from  the  south  jetty  and  parallel 
to  it,  as  provided  for  in  the  approved  project. 

Operations  contemplated  for  the  fiscal  year  ending  June  SO^  1902.-— 
It  is  proposed  to  apply  the  available  funds  to  repairing  the  outer  end 
of  the  south  jetty. 

Great  Salt  Pond  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  at  Newport  during  the  last  calendar  year  was 
$27,372.87.  There  is  no  duty  collected  at  this  place.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  light-houses  at  the  island.  The 
nearest  fortification  is  Fort  Greble,  R.  I. 

Money  statement. 

July  1,  1900,  balance  unexpended   $38,  887.  99 

June  30, 1901,  amount  expended  during  fiscal  year   33,  634.  75 


July  1, 1901,  balance  unexpended   5, 253. 24 


Amount  (estimated)  required  for  completion  of  existing  project   215, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 


June  3,  1896  $40,000 

March  3,  1899   50, 000 


Total   90. 000 


Contract  in  force. 


Contractor. 

Date  of  ap- 
proval. 

To  commence. 

To  complete. 

Rate  per 
ton  of 
2,000 
pounds 

in  place. 

Estate  of  John  Beattie  (repairing  jetty)  

June  13, 1900 

June  30, 1900 

July  20,1900 

$1.40 

COMMERCIAL  STATISTICS. 


The  commerce  arriving  at  and  leaving  the  Great  Salt  Pond,  Block  Island,  Rhode 
Island,  by  water  during  the  calendar  years  ending  December  31,  1899-1900,  is 
estimated  as  follows  (based  upon  the  most  reliable  information  obtainable): 


Class  of  goods 


Grains  and  forage  

Fish,  oysters,  etc  

Lumber  and  products. 

Coal,  minerals,  etc  

General  merchandise. 
Vegetables  and  truck . 

Fertilizers  

Machinery  

Sundries  


Total. 


13,350 


APPKNDIX    1) — ItKI'oRT  OK  MAJOR  0(  )K'I'H  A  I.S. 


1147 


Now  tniiiMpotiMlioii  ('()in|)jiiiioH  cslahlislicd  diiririjj;  tli<>  year:  Oiu!  N(!vv  SlioniJiarri 
BtcaiiuT,  to  niu  l)of\v('(Mi  Piovidcrict'  and  lllock  Ishiiid,  and  to  carry  United  Stat«'H 
mail  to  Newport  from  Uloek  Island. 

The  vessels  entering  and  leaving  Mds  waterway  arc  aa  follows  (ea(;h  entrance  and 
departure  together  being  counted  as  one): 

Character  or  class  of  Hcrvk  e. 


Steam: 

Freight  and  passtMigor 

Pishing  

Tugs  

Pleasure  boats  

Sail: 

Freight  

Fisliing  boats  

Pleasure  boats,  large  .. 
Pleasure  boats,  small . . 
Barges  


D  i8. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wreck  of  schooner  Laura  Bohinson. — This  wreck  was  reported  in 
June,  1900,  as  lyincr  sunk  in  about  40  feet  depth  of  water  at  a  point  be- 
tween the  Shovelful  and  Pollock  Rip  light-ships  in  the  main  channel 
around  the  southern  end  of  Cape  Cod,  and  forming  a  dangerous  obstruc- 
tion to  navigation. 

Report  and  estimate  of  cost  of  removal  were  submitted  July  7,  and 
by  Department  indorsement  of  July  17  authority  was  received  and 
allotment  made  for  the  removal  of  the  wreck. 

By  August  29  the  removal  was  completed  by  hired  labor  and  use  of 
a  hired  schooner,  at  a  total  cost  of  1653.19. 

Wrecl'  of  steamer  Ardaiihu. — The  wreck  of  the  British  steamer  Ar- 
danhii^  which  was  sunk  by  collision  in  Vineyard  Sound,  near  Robinsons 
Hole,  January  23,  1900,  was  reported  to  the  Department  September  13 
as  an  obstruction  to  navigation,  and  by  Department  indorsement  of 
September  17  authority  was  received  and  an  allotment  made  for  the 
removal  of  the  wreck. 

The  work  of  removing  the  wreck  was  commenced  October  12  with 
hired  labor  and  the  use  of  a  hired  schooner,  and  was  completed  Decem- 
ber 18,  1900.  About  3,100  pounds  of  d3^namite  were  consumed  in  the 
work,  the  total  cost  of  which  was  $3,624.99. 

Wreck  of  schooner  David  Siner. — This  wreck  was  reported  Decem- 
ber 11,  1900,  as  forming  a  dangerous  obstruction  to  navigation.  The 
vessel  was  sunk  in  about  4  fathoms  of  water  at  a  point  about  If  miles 
WSW.  from  the  Pollock  Rip  light-ship.  By  Department  indorsement 
of  December  26  authority  was  received  and  allotment  made  for  its 
removal. 

The  work  of  removal  was  commenced  January  3, 1901,  by  hired  labor 
and  the  use  of  a  hired  schooner,  and  was  completed  February  7.  The 
cost  of  the  work  was  |1,244.48. 

Wreck  of  schooner  iLlecta  Bailey. — This  vessel  was  stranded  on  Hard- 
ings  Beach,  Chatham,  Mass.,  at  the  entrance  to  the  channel  leading  into 
Stage  Harbor,  and  was  reported  as  an  obstruction  to  navigation  on 
May  9.  By  Department  indorsement  of  May  13  authority  was  received 
and  an  allotment  made  for  the  removal  of  the  wreck. 

The  wreck  will  be  removed  as  soon  as  the  diver  can  be  spared  from 
other  work  for  that  purpose. 


Number. 


1,000 

500 
500 
5,000 

600 
6,000 
3,000 
2, 000 

500 


Average 
draft. 


Fed. 


Average 
tonnage. 

Trnifi. 
GOO 
300 
100 

5 

100 
300 
10 

5 

1,000 
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EXAMINATION  AND  SURVEY  OF  SAKONNET  HARBOR,  RHODE  ISLAND. 
[Printed  in  House  Doc.  No.  99,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  '21^^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
July  11,  1900,  by  Maj.  D.  W.  Lock  wood,  Corps  of  Engineers,  and 
November  19, 1900,  b}^  Maj.  George  W.  Goethals,  Corps  of  Engineers, 
upon  preliminary  examination  and  survey,  respectively,  of  Sakonnet 
Harbor,  Rhode  Island,  to  ascertain  the  advisability  and  cost  of  remov- 
ing rocks  which  are  an  obstruction  to  navigation. 

In  the  opinion  of  the  local  engineer,  concurred  in  by  the  Division 
Engineer,  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  the  locality  is 
worthy  of  improvement  by  the  General  Government  to  the  extent  of 
removing  the  rock  nearest  the  steamboat  wharf  and  a  project  for  its 
removal  to  a  depth  of  8  feet  below  low  water  at  an  estimated  cost  of 
$10,000  is  presented. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.y  Chief  of  Engineers.^ 

U,  S,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War, 


preliminary  examination  of  sakonnet  harbor,  rhode  island,  to 
ascertain  the  advisability  and  cost  of  removing  rocks  which 
are  an  obstruction  to  navigation. 

United  States  Engineer's  Office, 

Newport,  R.  /.,  July  11,  1900. 
Sir:  The  preliminary  examination  of  Sakonnet  Harbor,  Rhode 
Island,  provided  for  in  section  2  of  the  act  of  Congress  approved  June 
6,  1900,  making  provision  for  emergencies  in  river  and  harbor  works, 
for  certain  surveys,  etc. ,  having  been  assigned  to  me,  I  have  the  honor 
to  submit  the  following  report  in  reference  thereto: 

The  wording  of  the  act  in  reference  to  this  locality  is  as  follows: 

Sakonnet  Harbor:  To  ascertain  the  advisal:>ility  and  cost  of  removing  rocks  which 
are  an  obstruction  to  navigation. 

There  are  three  of  these  rocks  in  an  east  and  west  line  due  east  from 
the  end  of  the  steamboat  dock  and  distant  from  it.  The  first,  about 
100  feet;  the  second,  150  feet;  and  the  third,  320  feet.  The  one  near- 
est the  dock  is  in  the  way  of  steamboats  running  to  it,  and  its  removal 
will  be  of  great  benefit  to  the  steamboat  interests.  I  have  communi- 
cated with  one  of  the  leading  fishermen  of  this  section,  who  writes  as 
follows: 

You  ask  whether,  in  my  opinion,  it  would  be  of  any  great  advantage  to  fishermen 
to  have  the  three  rocks  east  of  the  steamboat  pier  at  Sakonnet  removed.  In  answer 
will  say  no,  for  the  reason  that  ninety-nine  in  a  hundred  fishermen  that  make  a  har- 
bor at  the  breakwater,  lie  south  of  the  three  rocks  mentioned,  and  as  they  are  near 
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tlu»  sMiliuT  llu'y  break  (,1m  hcu  (o  a  ('(^rtaiii  cxlcnt  from  heavy  wiii«l,s  lliat  blow  from 
north  (o  iiorl  h-iiort.hwest,  with  Ji  clear  and  unt)bslrn(;b'<l  raUe  of  .seveial  niileH. 

If  it  is  lisluMinen  that  you  wish  to  prob^it,  be^xin  at  the  west  rock  and  (ill  to  the 
east  rock  as  hi^h  or  nearly  as  hi^di  as  the  breakwater  built  ;  in  (hat  case;  the  fishor- 
nien  that  make  their  headquarters  at  that  |)oint  will  liav(!  a  nice  harbor. 

Till'  breakwater  just  finished  is  nice  for  tlu^  steand)()at  com|)any,  but  of  very  little 
use  to  (ishennen  as  a  harbor  protection,  and  if  the  three;  rocks  are  remove<l  it  will 
not  be  as  pKxl  a  harbor  for  them  as  it  was  bcifore  you  began  the  improvemcint. 

As  tho  large  rock  iKMirest  tho  wharf  affords  no  more  protection  to 
the  water  area  in  retir  of  it  than  is  now  practically  furnished  l)y  tho 
breakwater,  its  removal,  in  my  opinion,  would  not  alleet  the  harhor  so 
far  as  small  tishino^  vessels  Jire  concerned,  and  on  that  account  I  wonkl 
reconmuMul  its  removal.  In  my  opinion,  the  harbor  is  worthy  of 
improvcMuent  to  tiie  (wtent  of  removini^  this  obstruction. 

In  order  to  properly  estimate  the  cost  of  this  work  J  would  recom- 
mend that  a  survey  be  made  coverin*^  the  rock  in  question.    The  cost 
of  this  survey,  in  my  opinion,  will  beJii>250.    There  are  no  funds  avail- 
able from  former  appropriations  for  this  survey. 
Very  respectfully,  your  obedient  servant, 

D.   W.  LOCKWOOD, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Third  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  July  18,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

This  improvement  was  visited  by  the  division  engineer  on  the  13th 
instant,  and  it  was  observed  that  the  large  rock  at  the  entrance,  awash 
at  or  near  low  water,  was  so  close  to  the  channel  as  to  make  it 
obstructive  to  the  free  navigation  of  the  water  area  covered  by  the 
breakwater. 

There  seems  to  be  no  present  need  to  remove  the  other  rocks  men- 
tioned in  the  report. 

G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers, 
Division  Engineer,  Northeast  Division. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  W,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  report  relates  to  preliminary  examination  of  Sakonnet  Harbor, 
Rhode  Island,  authorized  by  the  emei^gency  river  and  harbor  act 
approved  June  6,  1900,  "to  ascertain  the  advisability  and  cost  of 
removing  rocks  which  are  an  obstruction  to  navigation." 

The  locality  is  reported  to  be  worthy  of  improvement  to  the  extent 
of  removing  one  large  rock  nearest  the  steamboat  wharf,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  the  proposed  improvement 
be  estimated. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 
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[Fifth  indorsement.] 

War  Department, 

July  1900. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War; 

John  C.  Scofield, 

Chief  Clerh. 


SURVEY  OF  SAKONNET  HARBOR,  RHODE  ISLAND,  TO  ASCERTAIN  THE 
ADVISABILITY  AND  COST  OF  REMOVING  ROCKS  WHICH  ARE  AN  OBSTRUC- 
TION TO  NAVIGATION. 

U.  S.  Engineer  Office, 
Newport^  R.  Z,  November  19^  1900. 
General:  The  act  of  Congress  approved  June  6,  1900,  "making 
provision  for  emergencies  in  river  and  harbor  works,  for  certain  sur- 
veys," etc.,  requires  a  preliminary  examination  and  survey  of  "  Sak- 
onnet  Harbor,  to  ascertain  the  advisability  and  cost  of  removing  rocks 
which  are  an  obstruction  to  navigation."  This  work  having  been 
assigned  to  this  office,  the  survey  of  the  three  rocks  in  the  harbor  has 
been  made  by  Mr.  Edward  Parrish,  assistant  engineer,  whose  report  is 
appended,  and  a  tracing  ^  of  the  map  is  herewith,  showing  the  location 
of  the  rocks  in  question  with  respect  to  the  boat  landing  and  break- 
water. 

The  interests  involved  are  those  of  the  steamboat  lines  connecting 
this  section  of  the  country  with  commercial  centers,  this  being  the 
only  convenient  means  of  communication,  and  those  of  the  fishing 
parties.  The  rock  nearest  the  landing  is  a  very  serious  obstruction  to 
the  steamboat  interests.  One  of  the  boats  has  already  come  to  grief 
on  it,  and  it  is  very  difficult  to  avoid  during  high  northerly  winds  on 
account  of  its  proximity  to  the  wharf  and  breakwater  recently  com- 
pleted to  shelter  the  landing.  The  statistics  for  1899  show  that  the 
steamboats  carried  to  and  from  Sakonnet  Harbor  during  1899  12,092 
tons  of  miscellaneous  freight. 

The  fishing  interests  do  not  find  any  of  the  rocks  obstructions,  but 
advocate  filling  the  gaps  between  them  so  as  to  make  another  break- 
water, thus  giving  additional  protection  to  their  craft.  This,  however, 
is  not  worthy  of  consideration,  as  the  location  of  such  a  breakwater 
with  respect  to  the  existing  one  shown  on  the  drawing  clearly  indicates. 
The  area  protected,  with  the  depth  of  water  in  the  area,  would  confine 
its  use  to  very  small  craft,  which  can  now  lie  under  the  present  break- 
water, and,  finall}^,  such  a  recourse  would  not  relieve  the  steamboat 
interests  of  the  danger  now  threatening  them. 

The  cost  of  removal  of  the  three  rocks  is  estimated  at  121,769  and 
of  the  rock  nearest  the  landing  at  $10,000,  based  on  the  removal  of  the 
rocks  to  a  depth  of  8  feet  below  low  water,  allowing  1  foot  for  over- 
depth. 

In  view  of  the  fact  that  the  rock  nearest  the  wharf  is  the  only  seri- 
ous obstruction,  that  the  removal  of  the  other  two  would  not  make 
navigation  easier  or  less  dangerous,  but  would  deprive  the  fishing 


^  Not  printed. 
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intoivsts  of  (lie  proliM'tioii  (li(\v  iit)W  afford,  I  luivc.  tho  honor  to  rcr-oiu- 
uwnd  (Imt  i  Uv  work  of  iiiiprovcmont  bo  confiruHl  to  the  removal  of  rock 
No.  i,  the  one  nearest  (he  wharf. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
M(V)()r^  Coi'jjH  of  JuHjliiccrs. 

Brig.  Gen.  John  M.  Wilson, 

C/ili'f  of  Jin(jlne(n\s^  if.  JS,  A, 


BBrORT  OF  MR.  KDWAUl)  I'AKKISII,  ASHI.STANT  KNCINKER. 

U.  8.  Engineer  Office, 
Newport,  R.  /.,  November  15,  1900. 

Major:  I  have  the  honor  to  submit  the  following  report  and  map  of  a  survey  of 
certain  rocks  forming:  obstructions  in  Sakonnet  Harbor,  Rhode  Island,  made  in 
October,  1900,  in  accordance  with  your  instructions. 

The  rocks  are  just  to  tiie  eastward  of  the  stt'aniboat  wharf  and  are  nroba])]y  pro- 
jections of  a  led^e  crossing  the  harbor  and  croi>i)in<j:  out  prominently  on  l)oth  its 
eastern  and  Avesterii  shores.  The  general  depth  of  the  harbor  decreases  from  about 
8  feet  at  the  rocks,  toward  the  south,  to  the  3  feet  curve  in  a  distance  of  from  150  to 
800  feet,  and  increa^ses  toward  the  north  to  18  and  20feetdei)th  in  a  distance  of  about 
300  fcH^t.  The  material  of  the  rocks,  all  of  which  are  partly  uncovered  at  low  tide,  is 
granite. 

On  the  map  the  rocks  are  designated  as  Nos.  1,  2,  and  3,  No.  1  being  nearest  the 
wharf.  Soundings  were  taken  at  fretjuent  intervals  radially  and  on  the  circumfer- 
ences of  circles  of  different  diameters,  measured  directly  from  a  fixed  jxjint  on  the 
rock,  and  located  by  two  transits  on  shore,  and  at  such  other  points  as  needed  exam- 
ination.   These  sounding  are  plotted  on  a  scale  of  20  feet  to  1  inch. 

The  commercial  statistics  for  this  harbor  show  that  the  steamers  entering  the  har- 
bor have  an  average  draft  of  8  feet.  I  have  accordingly  estimated  for  the  removal 
of  the  rocks  to  that  depth. 

The  amount  of  rock  excavation  required  to  secure  a  depth  of  8  feet  over  the  site  of 
the  rocks,  allowing  for  1  foot  over-depth,  would  be  as  follows:  Rock  No.  1,  855  cubic 
yards;  No.  2,  711  cubic  yards,  and  No.  3,  413  cubic  yards. 

Rock  No.  1  is  a  danger  to  the  steamboats  landing  or  leaving  the  wharf  in  times  of 
high  winds,  and  about  a  year  ago  the  steamer  Queen  City,  one  of  the  regular  line 
running  to  Providence,  was  seriously  damaged  by  getting  on  this  rock.  The  break- 
water, completed  during  the  present  year,  affords  good  protection  to  the  wharf,  but 
the  wharf  and  rocks  are  in  such  close  proximity  that  there  is  but  little  room  to 
handle  a  boat  on  leaving  the  wharf.  There  is  no  other  site  for  the  wharf  in  which 
it  could  secure  the  benefit  of  the  breakw^ater  protection.  It  would  therefore  be  of 
great  advantage  to  the  handling  of  the  commerce  of  the  locality  to  remove  rock 
No.  1. 

With  regard  to  the  rocks  affording  protection  to  the  small  boats  anchored  to  the 
south  of  them,  at  the  time  of  high  northerly  winds,  there  is  doubtless  some  protec- 
tion afforded  in  this  manner,  but  the  area  so  protected  is  very  small  and  the  water 
only  from  3  to  6  feet  deep.  Nothing  larger  than  catboats  would  seek  shelter  there. 
The  breakwater  covers  the  area  that  is  also  protected  by  rock  No.  1  so  that  there 
would  practically  be  no  loss  of  protection  by  the  removal  of  the  latter. 

The  steamboat  interests  are  the  chief  interests  at  present  in  the  locality,  for  they 
afford  the  only  convenient  means  of  communication  with  business  centers  for  a  con- 
siderable extent  of  country  bordering  on  the  ocean.  The  nearest  railroad  commun- 
ication is  about  13  miles  distant. 

Rocks  Nos.  2  and  3  not  being  especially  in  the  way  of  steamboats,  their  removal 
might  be  productive  of  greater  harm  than  benefit. 

Estimate. 

Removing  the  three  rocks  to  8  feet  at  mean  low  water: 

1,979  cubic  yards  rock  excavation,  at  $10  $19,  790 

Contingencies,  ofiice  expenses,  etc. ,  10  per  cent   1 , 979 


21, 769 
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Removing  rock  No.  1  to  8  feet  at  mean  low  water: 

855  cubic  yards  rock  evcavation,  at  $10   $8, 550 

Contingencies  and  office  expenses   1, 450 

10,  000 


The  contingent  expenses  of  survey  and  measurement  would  be  a  higher  percentage 
of  the  cost  of  excavation  in  the  case  of  the  single  rock  than  in  that  of  the  three. 
Very  respectfully, 

Edward  Parrish, 
Assistant  Engineer, 

Maj.  George  W.  Goethals, 

of  Engineers,  U.  S.  A. 


D  20. 

PRELIMINARY  EXAMINATION,  PAWTUCKET  RIVER,  RHODE  ISLAND, 
WITH  A  VIEW  TO  SECURING  A  CHANNEL  200  FEET  WIDE  AND  18  FEET 
DEEP  FROM  THE  MOUTH  OF  THE  RIVER  AT  PROVIDENCE,  TO  THE 
LOWER  WHARVES  IN  THE  CITY  OF  PAWTUCKET. 

[Printed  in  House  Doc.  No.  89,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress copy  of  report,  dated  July  5,  1900,  by  Maj.  D.  W.  Lockwood, 
Corps  of  Engineers,  giving  the  results  of  a  preliminary  examination 
authorized  by  the  emergency  river  and  harbor  act  approved  June  6, 
1900,  of  Pawtucket  River,  Rhode  Island,  "with  a  view  to  securing  a 
channel  two  hundred  feet  wide  and  eighteen  feet  deep  from  the  mouth  of 
the  river  at  Providence  to  the  lower  wharves  in  the  city  of  Pawtucket." 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers., 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  maj.  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Newport,  R.  I.,  July  5, 1900. 
Sir:  The  preliminary  examination  of  Pawtucket  River,  provided 
for  in  section  2  of  ''the  act  of  Congress  approved  June  6,  1900,  mak- 
ing provision  for  emergencies  in  river  and  harbor  works,  for  certain 
surveys,  etc.,"  having  been  assigned  to  me,  I  have  the  honor  to  sub- 
mit the  following  report  in  reference  thereto: 

The  wording  of  the  act  in  reference  to  this  river  is  as  follows: 

^  Pawtucket  River:  With  a  view  to  securing  a  channel  two  hundred  feet  wide  and 
eighteen  feet  deep,  from  the  mouth  of  the  river  at  Providence  to  the  lower  wharves 
in  the  city  of  Pawtucket. 

Under  date  of  August  29,  1899,  I  had  the  honor  to  submit  a  report 
of  a  preliminary  examination  of  this  river,  provided  for  in  river  and 
harbor  act  of  JNlarch  3, 1899,  in  which  I  stated  that  *Mn  my  opinion  the 
locality  is  worthy  of  improvement "  and  recommending  a  survey  cov- 
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iM  iii*^-  tlmt  \mvi  of  tho  river  from  the  Red  l^i  idon  to  Tnninilc  llivcr 
iiiui  I  roin  Hiicklins  Ishind  to  tho  Pawtiudcct  Hrid<»(^,  tho  sI  rctcJi  h(^twcon 
TtMunilo  Kivor  and  Hiicklins  Ishuid  havint^  aln^idy  hoen  reooiitly  .sur- 
veyed. Tlie  report  of  the  survey  was  submitted  under  date  of  Novem- 
ber 25,  1899.  15oth  reports  were  publislied  in  Document  No.  113, 
House  of  Representatives,  Fifty -sixth  Congress,  first  session. 

In  the  report  of  survey  the  estimate  of  the  cost  of  securintr  a  channel 
100  feet  wide  on  the  bottom  and  1(1  feet  deep  at  mean  low  watcn-  up  to 
the  rock  cutting  and  a  channel  .'')()  i'ovt  wide  and  10  feet  deep  through 
it  was  $237,875.  The  railroad  bridge  at  India  Point  is  the  worst  exist- 
ing obstruction  to  the  navigation  of  Fawtucket  River,  by  reason  of 
its  location  and  draw  o})ening,  and  in  my  report  above  mentioned  I 
stated  ''while  deeper  water  would  doubtless  lessen  freight  charges 
somewhat,  the  real  trouble,  in  my  opinion,  is  at  the  railroad  bridge. 
Under  the  circumstances,  I  do  not  feel  justified  in  reconunending  an 
increase  in  the  depth  of  the  channel  of  Pawtucket  River  while  the  con- 
dition of  affairs  remains  as  at  present  at  this  bridge."  The  indorse- 
ment of  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  division  engineer, 
on  this  report  was  as  follows: 

Northeast  Division  Engineer  Office, 

New  York,  November  29,  1899. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the  views  of  the 
district  oflicer  relative  to  the  railroad  bridge  at  India  Point.  This  bridge,  which  was 
built  in  1867-68,  is  not  only  badly  located  as  regards  the  navigation  of  the  river,  but 
its  draw  openings  have  such  deficient  widths  that  the  structure  is  an  unreasonable 
obstruction  to  navigation. 

It  is  recommended  that  no  further  appropriation  be  made  for  the  improvement  of 
the  river  from  the  railroad  bridge  to  the  town  of  Pawtucket  until  the  bridge  is  recon- 
structed to  meet  the  demands  of  the  commerce  of  the  upper  reach  of  the  river. 

The  New  York,  New  Haven  and  Hartford  Railroad  Company,  under 
date  of  March  28, 1900,  submitted  to  the  Secretary  of  War  for  approval 
papers  and  plans  for  a  new  drawbridge  over  Seekonk  River  at  Provi- 
dence, R.  I. ,  to  wit,  the  bridge  at  India  Point. 

Under  date  of  April  23,  1900,  the  plans  were  returned  to  the  rail- 
road company  by  the  Secretary  of  War,  in  order  that  new  plans  con- 
forming to  certain  changes  required  might  be  submitted  if  the  company 
so  desired.    Nothing  further  has  been  heard  of  the  matter. 

In  view  of  existing  conditions,  in  my  opinion,  the  Pawtucket  River 
is  not  at  present  worthy  of  improvement.  The  width  of  200  feet, 
named  in  the  act,  is  considered  excessive  in  view  of  the  requirements 
of  the  commerce  of  the  locality  and  the  general  character  of  the 
stream.  To  obtain  this  width  and  the  depth  named,  the  depth  of  cut- 
ting would  be  from  6  to  16  feet,  and  as  the  proposed  channel  stops  at 
the  lower  wharves  but  little  benefit  would  be  derived  from  it  farther 
up.  Above  the  lower  wharves  the  work  would  be  in  rock  and  very 
expensive.  When  the  railroad  bridge  has  been  properly  reconstructed 
a  channel  such  as  estimated  for  in  my  report  of  November  25,  1899, 
would,  in  my  opinion,  meet  the  needs  of  the  present  and  prospective 
commerce  of  the  Pawtucket  River. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

Major ^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ*  S,  A. 
(Through  the  Division  Engineer.) 

ENG  1901  T3 
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[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  July  6,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  opinion  expressed  by  this  office  by  indorsement  November  29, 
1899,  quoted  herein,  is  reaffirmed.  It  seems  probable  that  the  railroad 
bridge  at  India  Point  will  be  so  modified  at  an  early  day  as  to  meet  the 
commercial  demands  of  the  river.  When  the  work  is  accomplished 
the  river  will  be  worthy  of  improvement  to  the  town  of  Pawtucket, 
as  the  records  show  that  since  the  navigable  depth  at  low  stage  has 
been  increased  from  5  feet  to  12  feet  in  a  channel  100  feet  wide  "the 
city  of  Pawtucket  and  its  commerce  have  largely  increased." 

The  channel  dimensions  mentioned  in  the  act  of  June  6,  1900,  seem 
excessive,  and  are  therefore  not  recommended. 

G.  L.  Gillespie, 
Colonel.,  Corps  of  Engineers, 

Division  Engineer, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

October  25,  1900. 

Respectfully  submitted  to  the  Secretary  of  War,  concurring  in  the 
opinion  of  the  local  officer  and  of  the  division  engineer,  that  improve- 
ment of  the  locality  by  the  General  Government  in  the  manner  indi- 
cated by  the  act  authorizing  the  examination,  is  not  advisable. 

John  M.  Wilson, 
^  Brig.  Gen.,  Chief  of  Engineers, 

^  U.  S.  Army, 

[Third  indorsement,] 

War  Department, 

Octoher  ^7,  1900. 

The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Elihu  Root, 
Secretary  of  War, 


D  21. 

EXAMINATION  AND  SURVEY  OF  OHIO  REEF  (LEDGE),  NARRAGANSETT 

BAY,  RHODE  ISLAND. 

[Printed  in  House  Doc.  No.  217,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Ar^niy, 
Washiiigton,  December  IS,  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports, 
dated  July  5  and  December  8,  1900,  with  map,  the  former  by  Maj. 
D.  W.  Lockwood,  Corps  of  Engineers,  upon  preliminary  examination, 
and  the  latter  by  Maj.  George  W.  Goethals,  Corps  of  Engineers,  upon 
survey,  required  by  the  provisions  of  the  emergency  river  and  harbor 
act  of  June  6,  1900,  of  Ohio  Reef  (Ledge),  located  in  the  east  passage 
of  Narragansett  Bay,  Rhode  Island,  with  a  view  to  determining  the 
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jidvisability  of  nMiiovinjjf  siiid  roof  as  a  danf^erous  olistruction  to  the 
iiavi»»ati()ii  of  said  bay. 

It  is  stated  by  Major  (Tootlials  that  tho  available  depth  of  watei-  on 
the  Hats  surround in<4-  this  hui^e  is  17  feet,  and  the  estimates  submit- 
ted by  him  are  ])ased  on  the  removal  of  suflicient  material  to  secure 
this  depth  over  the  area  now  occupied  by  the  i(»doe,  the  material  to  be 
removed  consisting  of  sand,  t^ravel,  col)blest()nes,  and  l)owlders,  all 
at  an  estimated  cost  of  J|^;507,'JOO. 

For  the  reasons  given  by  Major  Goethals,  he  reconunends  that  the 
work  of  removal  as  contemplated  in  the  act  be  not  undertaken,  but 
that  an  ellicient  fog  signal  be  erected  on  these  shoals  in  order  that 
vessels  may  locate  tlieir  j)()siti()ns  during  thick  or  foggy  weather. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engiveers, 

U.  jS.  Arrrvy, 

Hon.  Elihu  Root, 

Secretaj'y  of  War, 


PRELIMINARY  EXAMINATION  OF  OHIO  REEF  (lEDGE),  LOCATED  IN  THE 

east  passage  of  narragansett  kay,  rhode  island,  with  a 
view  to  determining  the  advisability  of  removing  said  reef 
as  a  dangerous  obstruction  to  navigation  of  said  bay. 

United  States  Engineer  Office, 

Netojwrt,  E.  L,  July  5,  1900. 
General:  The  preliminary  examination  of  Ohio  Reef,  Narragan- 
sett  Bay,  Rhode  Island,  provided  for  in  section  2  of  the  act  of  Congress 
approved  June  6,  1900,  making  provision  for  emergencies  in  river  and 
harbor  works,  for  certain  surveys,  etc.,  having  been  assigned  to  me, 
I  have  the  honor  to  submit  the  following  report  in  reference  thereto. 
The  wording  of  the  act  in  reference  to  this  locality  is  as  follows: 

Ohio  Keef,  located  in  the  east  passage  of  Narragansett  Bay:  With  a  view  to  deter- 
mining the  advisability  of  removing  said  reef  as  a  dangerous  obstruction  to  nav^iga- 
tion  of  said  bay. 

Ohio  Reef,  or,  as  it  is  named  on  the  charts,  Ohio  Ledge,  is  in  the 
northern  part  of  Narragansett  Bay,  2f  miles  southeasterly  from  Con- 
imicut  light.  Between  it  and  north  point,  on  Popasquash  Neck,  the 
18-foot  channel  is  seven-eighths  of  a  mile  wide,  with  a  maximum  depth 
of  about  40  feet. 

The  minimum  depth  on  the  ledge  is  8  feet,  while  to  the  north  and 
west  of  it  is  an  extensive  flat  with  a  general  depth  of  17  to  18  feet, 
although  in  some  pkces  the  depths  are  slightly  less.  This  reef  or 
ledge  is  an  obstruction  to  navigation  in  heavy  fogs,  when  the  buoys 
marking  it  can  not  be  seen,  but  in  clear  weather  it  is  but  little  in  the 
way,  owing  to  the  wide  channel  to  the  east  of  it.  Were  it  removed, 
vessels  that  could  cross  the  flats  to  the  north  and  west  of  it  would  find 
no  obstruction  in  any  weather  between  Conimicut  light  and  the  wide 
passage  between  the  north  end  of  Prudence  Island  and  Popasquash 
Neck.  In  my  opinion  the  locality  is  worthy  of  improvement,  but  in 
what  manner  and  to  what  extent  can  only  be  determined  by  a  survey 
to  develop  the  full  extent  of  the  ledge  of  reef  and  the  nature  of  the 
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material  composing  it.  If  the  cost  of  removal  should  be  found  exces- 
sive, then  it  might  be  found  necessary  to  erect  a  light-house  or  at  least 
a  fog  signal. 

I  estimate  that  a  proper  survey  of  the  ledge  will  cost  ^600. 
Very  respectfully,  your  obedient  servant. 

D.  W.  LOCKWOOD, 

Major,  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  JEngineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

Mw  York,  July  6,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers, 

Division  Engineer. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Ariviy, 
Jul/y  m,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  report  is  in  reference  to  preliminary  examination  of  Ohio  Reef, 
Narragansett  Bay,  Rhode  Island,  authorized  by  the  emergency  river 
and  harbor  act  approved  June  6,  1900. 

The  locality  is  reported  to  be  worthy  of  improvement,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  improvement  be  esti- 
mated. 

A.  Mackenzie, 

Acting  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department, 

My  W,  1900. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scofield, 

Chief  Clerk. 


SURVEY  OF  OHIO   REEF  (lEDGe),  LOCATED  IN  THE  EAST  PASSAGE  OF 

narragansett  bay,  rhode  island,  with  a  view  to  determining 
the  advisability  of  removing  said  reef  as  a  dangerous 
obstruction  to  the  navigation  of  said  bay. 

United  States  Engineer  Office, 

N&ioport,  R.  I. ,  JDeceinher  8,  1900. 
General:  The  act  of  elune  6, 1900,  "making  provision  for  emergen- 
cies in  river  and  harbor  works,  for  certain  surveys,"  etc.,  contains  the 
following  provision  for  a  preliminary  examination  and  survey  of — 

Ohio  Reef,  located  in  the  east  passage  of  Narragansett  Bay:  With  a  view  to  deter- 
mining the  advisability  of  removing  said  reef  as  a  dangerous  obstruction  to  the 
navigation  of  said  bay. 


AVPKNDIX  D  UEPORT  OF  MA.IOR  0()ETHAL8. 


1157 


The  oxaniination  and  survey  of  this  reef  haviii<,^  been  assigned  to 
this  otlice,  I  have  the  honor  to  submit  the  lollowino-  i-cport: 

Oiiio  Keef  is  near  the  up])er  end  of  the  east(M-n  passage  of  Narra- 
gansett  Hay,  a  litth>  to  the  eastward  of  a  straight  line  drawn  from 
Coniuiicut  light  to  Prudenee  Ishmd  light  and  about  850  yards  west 
of  the  25-foot  chjinnel  through  this  passage,  as  shown  in  the  aceoin- 
panyino-  niap  of  the  survey,  on  which  its  location  in  Narragansett  Bay 
IS  also  indicated. 

The  shoal  extends  about  1,S0()  feet  in  a  north-and-south  direction 
between  the  18-foot  contours  and  is  about  1)00  f(H*t  wide  in  the  widest 
part.  This  area  was  closely  covered  with  soundiiigs,  and  75  borings 
wore  made,  as  indicated  on  the  drawing.  In  addition  to  the  borings 
made  to  determine  the  character  of  the  bottom,  an  examination  was 
made  by  a  diver.  In  this  way  it  was  determined  that  the  rocky  por- 
tions were  composed  of  a  compact  mass  of  large  and  small  bowlders. 
With  a  pointed  bar  the  diver  was  able  to  get  through  this  mass  to  a 
depth  of  about  2  feet,  and  at  this  depth  the  character  of  the  material 
remained  unchanged.  The  bottom  is  very  similar  to  that  in  the  strait 
at  Woods  Hole,  and  can  be  dredged  out  with  a  suitable  plant. 

A  table  of  the  results  of  the  borings  accompanies  the  map  of  the 
survey.  While  it  is  possible  that  ledge  rock  may  be  encountered 
below  the  bowlders,  the  character  of  the  shore  on  Fopasquash  Neck, 
the  north  end  of  Prudence  Island,  and  farther  north  on  Nayat  Point, 
would  indicate  that  the  shoal  is  of  a  drift  formation  and  not  of  the 
ledge  rock  occurring  at  Warwick  Neck  and  farther  south  on  Pru- 
dence Island. 

It  is  to  be  noted  that  the  available  depth  of  water  on  the  surround- 
ing flats  is  17  feet,  and  the  estimates  are  based  on  the  removal  of  suf- 
ficient material  to  secure  this  depth  over  the  area  now  occupied  by  the 
ledge,  which  requires  the  taking  out  of  166,626  cubic  yards  of  material, 
of  which  78,750  cubic  yards  are  sand  and  gravel,  the  remainder  cob- 
blestones and  bowlders  closely  packed  together,  varying  in  size  from 
6  inches  in  diameter  to  a  cubic  yard  or  more.  The  removal  of  the  sand 
and  gravel  is  estimated  to  cost  20  cents  per  yard;  for  the  bowlders  $3 
per  yard  is  estimated,  which  makes  the  total  sum  required  to  secure 
17  feet  depth  over  all  1307,200. 

The  reef  is  clearly  marked  by  buoys  and  by  a  red  sector  in  the 
Conimicut  light.  In  clear  weather  it  is  well  marked;  it  is  then  no 
obstruction  to  navigating  either  through  the  eastern  and  natural  pas- 
sage or  through  the  new  western  passage,  now  being  cut  to  a  depth 
of  25  feet  with  a  width  of  400  feet.  During  thick  or  foggy  weather 
vessels  deviating  from  the  eastern  passage  might  run  on  it,  and  there- 
fore it  would  become  a  serious  obstruction,  but  vessels  would  be  able 
to  locate  their  position  at  such  times  were  the  shoal  marked  by  an 
efficient  fog  signal.  The  removal  of  the  ledge  to  a  depth  of  17  feet 
would  not  be  of  any  assistance  to  heavier  draft  vessels,  and  to  them 
the  flats  surrounding  the  ledge  would  be  as  great  an  obstruction. 

In  view,  therefore,  of  the  cost  giving  comparatively  so  little  bene- 
fit— none  at  all  to  the  navigability  of  the  main  ship  channel — I  have 
the  honor  to  recommend  that  no  work  of  removal  be  undertaken,  but 
that  an  efficient  fog  signal  be  erected  on  these  shoals,  as  it  can  be  an 
obstruction  only  during  thick  or  foggy  weather. 
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.  ESTIMATES. 

78,750  cubic  yards  sand  and  gravel,  at  20  cents  per  cubic  yard  $15,  750. 00 

87,875  cubic  yards  cobblestones  and  bowlders,  at  $3  per  cubic  yard   263,  625.  00 

279,  375. 00 

Contingencies   27, 825.  00 


Total   307,200.00 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
Major ^  Corj>s  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  U.  S.  A, 


APPENDIX  E, 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CONNECTICUT,  AND  OF 
PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  OF  MA  J.  SAflTH  S.  LEACH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

2.  Stonington  Harbor,  Connecticut. 

3.  Mystic  River,  Connecticut. 

4.  Thames  River,  Connecticut. 

5.  Connecticut  River  below  Hartford, 

Connecticut. 

6.  Harbor  of  refuge  at  Duck  Island  Har- 

bor, Connecticut. 

7.  New  Haven  Harbor,  Connecticut. 

8.  Breakwaters  at  New  Haven,  Connecti- 

cut. 


9.  Housatonic  River,  Connecticut. 

10.  Bridgeport  Harbor,  Connecticut. 

11.  Saugatuck  River  and  Westport  Har- 

bor, Connecticut. 

12.  Norwalk  Harbor,  Connecticut. 

13.  Fiveniile  River  Harbor,  Connecticut. 

14.  Stamford  Harbor,  Connecticut. 

15.  Harbor  at  Cos  Cob  and  Mianus  River, 

Connecticut. 

16.  Greenwich  Harbor,  Connecticut. 


EXAMINATION  AND  SURVEY. 


17.  Branford  Harbor,  Connecticut. 


United  States  Engineer  Office, 

JVew  London,  Conn.^  July  19,  1901, 
General:  I  have  the  honor  to  transmit  herewith  annual  report 
*    *    *    upon  the  works  of  river  and  harbor  improvements  in  my 
charge  for  the  fiscal  year  ending  June  30,  1901. 
Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Major ^  CoTjps  of  Engvneers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A» 


E  I. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND 
CONNECTICUT. 

Project. — ^To  dredge  a  channel  of  10  feet  depth  at  mean  low  water 
from  Stonington  Harbor  to  Westerly,  with  a  width  of  200  feet  from 
Stonington,  Conn.,  to  Avondale,  R.  I.,  a  distance  of  4  miles;  a  width 
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of  100  feet  from  Avondale  to  the  lower  wharves  of  Westerly,  a  dis- 
tance of  2.75  miles,  and  a  width  of  40  feet  between  the  upper  and 
lower  wharves  of  Westerly,  a  distance  of  0. 5  mile,  at  a  total  estimated 
cost  of  $200,361.60. 

No  work  was  done  during  the  fiscal  year,  from  lack  of  sufficient 
funds.  No  examination  of  the  dredged  channel  has  been  made  since 
the  survey  of  1895,  when  low-water  depths  of  8  feet  in  the  river  chan- 
nel and  Y  feet  in  the  channel  across  Little  Narragansett  Bay  were  the 
least  found.  The  former  is  now  reported  unimpaired,  but  the  latter 
is  reported  to  have  shoaled  to  6i  feet. 

The  project  requires  for  its  completion  dredging  to  extend  the  10- 
foot  channel  down  the  river  to  its  mouth,  a  distance  of  3.5  miles,  where 
present  depths  are  8  to  10  feet  at  mean  low  water,  and  dredging  the 
channel  200  feet  wide  and  10  feet  deep  across  the  bay,  where  7i  feet 
had  been  secured  at  the  close  of  the  dredging  in  1881.  The  distance 
across  the  bay  is  2.5  miles,  but  the  natural  depths  for  the  larger  part 
of  the  distance  are  8  to  10  feet  at  mean  low  water.  The  removal  of 
those  shoals  in  the  bay  channel  which  now  show  depths  of  but  6i  to 
8  feet  at  mean  low  water  is  most  urgently  needed. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the  nearest 
ports  of  entry.  The  nearest  light-houses  are  the  Stonington  and  Watch  Hill  lights. 
The  nearest  fortification  is  Fort  Mansfield,  R.  I.,  which  commands  the  mouth  of  the 
river. 

Money  statement. 


July  1,  1900,  balance  unexpended   $94. 16 

June  30,  1901,  amount  expended  during  fiscal  year   1. 38 


July  1,  1901,  balance  unexpended   92. 78 


"Amount  (estimated)  required  for  completion  of  existing  project   170,  361.  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    15, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


AMOUNTS  APPROPRIATED. 


For  Pawcatuck  River,  Rhode  Island  and  Connecticut: 

March  3,  1871   $10,000.00 

June  10, 1872   10,000.00 

March  3,  1873   10,000.00 

June  23, 1874   10,  000.  00 

March  3,  1875   10,000.00 

August  5,  1886    12, 000.  00 

August  11,  1888    10,  000.  00 

September  19, 1890    16,  600.  00 

July  13,  1892   3,800.00 

August  18,  1894    6,000.00 

June  3, 1896   15, 000. 00 

March  3,  1899   15, 000. 00 


Total   128,400.00 

December  5,  1895,  unexpended  balance  deposited  to  credit  of  the 
United  States  Treasurer   399. 99 


Total   128,000.01 
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For  Little  Narra^niiflott  Bay,  Rhode  Island  and  Connecticut: 

Au<:iist  14,  187(>   $5,000.00 

Juno  18,1878   10,  ()()().  00 

March  8,1879   5,000.00 

June  14,1880   5,000.00 

March  3, 1881    5,  000.  00 

August  2,  1882    6, 000. 00 

Total   $36,000.00 

Aggregate   164,000.01 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 

[Through  courtesy  of  Messrs.  Maxson  &  Co.,  Westerly,  R.  I.] 

The  commerce  arriving  at  and  leaving  Paw^catuck  River,  Rhode  Island  and  Con- 
necticut, by  water  during  the  calendar  year  ending  December  31,  1900,  is  reported 
as  follows: 


Class  of  goods. 


Bricks  

Grains  

Fish,  oysters,  etc.  (estimated) 

Lumber  

Coalj  minerals,  and  products  . 

Fertilizers  

Iron  

Sand,  gravel,  and  mud  

etone  

Sundries  (estimated)  

Total  


The  vessels  entering  and  leaving  this  waterway  are  as  follows  (each  entrance  and 
departure  together  being  counted  as  one): 


Character  or  class  of  service. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam: 

140 
100 
750 

250 
1,300 
900 
850 

Feet. 

1\ 
5i 
6 

8 
3 

2h 
2 

Tons. 
200 
80 
46 

200 
9 
6 
3 

Sail: 

Total  

4,290 

The  amount  of  freight  reported  above  is  9,212  tons  less  than  reported  for  1899. 


Tons. 

Estimated 
value. 

700 
611 
100 

9,800 
31,050 
100 

1,560 
10,500 

1,909 

1,200 

«2, 100. 00 
11,012.00 

6,000.00 
88,198.00 
124,200.00 

2, 500.  00 
37,440.00 
10, 500. 00 

2,863.00 
60,000.00 

57,530 

344, 813. 00 

E  2. 

HARBOR  OF  REFUGE  AT  STONINGTON,  CONNECTICUT. 

The  project  approved  in  1880  provided  for  the  building  of  an  outer 
breakwater,  about  one-half  mile  long,  extending  from  Bartletts  Keef 
to  the  vicinity  of  the  Middle  Ground  Shoal,  or  until  sufficient  protec- 
tion was  secured  against  southerly  winds.    Additions  to  the  project  in 
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1884  and  1896  provide  for  dredging  a  channel  across  Noyes  Shoal  and 
for  building  a  dike  around  Stonington  Point.  The  last  extension  of 
the  breakwater  was  completed  in  1891,  and  the  work  provided  for  by 
the  above  additions  to  the  project  has  been  completed  since  that  date. 
The  length  of  the  breakwater  was  not  definitely  stated  in  the  original 
project,  but,  according  to  the  report  of  the  Board  of  Engineers,  who 
made  the  report  on  which  the  project  was  based,  was  to  be  determined 
by  the  engineer  officer  in  charge  whenever  the  completed  structure 
should,  in  his  judgment,  be  adequate  for  the  protection  of  the  harbor. 
The  length  of  about  2,900  feet,  which  has  existed  since  1894,  having 
satisfactorily  performed  this  function  for  several  years,  the  district 
officer  recommended  by  letter,  April  1,  1901,  that  the  project  be  con- 
sidered completed,  and  under  date  of  June  8,  1901,  this  recommenda- 
tion was  approved  by  the  Chief  of  Engineers.  The  light  on  the  west 
end  of  the  breakwater  was  maintained  by  the  Engineer  Department 
until  June  30,  1901,  when  it  was  transferred  to  the  Light-House 
Department. 

Stonington  Harbor  is  in  the  Stonington  collection  district  and  is  a  port  of  entry. 
The  principal  value  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stonington  light  and  Latimer  Reef  light.  The  nearest  fortification  is  Fort  Mans- 
field, R.  I.,  2  miles  southeast. 

Money  statement, 

July  1,  1900,  balance  unexpended   $573. 79 

June  .SO.  1901,  amount  expended  during  fiscal  year   573. 79 


AMOUNTS 


March  2,  1827  (survey)   $200. 00 

May  23,  1828   20, 000.  00 

April  23,  1830   16, 491.  67 

June  27, 1834   262. 16 

March  3,  1873   25, 000.  00 

June  23, 1874   20, 000.  00 

March  3,  1875   25, 000.  00 

June  18,  1878   40,000.00 

March  3,  1879   37, 500.  00 

July  14,  1880   25, 000.  00 

March  3,  1881   30,000.00 


August  2, 1882   $25, 000. 00 

July  5,  1884   10,000.00 

August  5,  1886    20, 000. 00 

August  11, 1888   8,000.00 

September  19,  1890    12, 500. 00 

July  13,  1892   12,500.00 

August  18,  1894    5, 000.  00 

June  3, 1896   5, 000. 00 


Total   337, 453. 83 


E  3. 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

The  project,  adopted  in  1890,  was  completed  in  1900,  a  channel  at 
least  100  feet  wide  and  15  feet  deep  having  been  secured  throughout 
the  river  below  the  bridge  at  Mystic  and  the  proposed  reduction  of 
the  bends  having  been  effected.  The  small  balance  on  hand  at  the 
beginning  of  the  present  year  having  been  expended,  this  work  of 
improvement  was  dropped  from  the  list  after  being  finally  reported 
upon  in  March,  1901. 

Mystic  River  is  in  the  New  London  collection  district,  of  which  New  London  is 
the  port  of  entry.  There  is  a  light-house  on  Morgan  Point,  on  the  west  side  of  the 
river,  at  its  mouth.  The  nearest  fortifications  are  Fort  H.  G.  Wright  and  Fort 
Mansfield,  each  about  6  miles  distant  from  the  mouth  of  the  river,  the  former  to  the 
southwest,  the  latter  to  the  east. 
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Nwwy  Htateinent. 

July  1,  1900,  balance  unoxpoiidcd   11240.85 

Juno  !U),  I5K)1,  amount  oxpeiuled  (lin  in;j;  lineal  yfar   240.86 

Appioprijitions  for  the  iinprovoineiit  of  Mystic  River,  Connecticut, 
have  been  nuule  as  follows: 


Application. 

Date. 

Amount. 

DredKinij  above  aiui  just  below  railroad  bridge  and  at  the  mouth  of  the  river. 

Sent.  19, 1890 

$10,000 

I)re<lKiiiR  below  railroad  bridge  

.Mily  Ki,  1892 

10,000 

Aug.  17,1891 

3,W)0 

.huie  8, 189('» 

3,  r)00 

KoeK  removal  and  dredging  at  the  lower  bends  

Mar.  8,1899 

9,  cm 

30, 000 

E  4. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

Project. — ^To  make  and  maintain  by  dredging  and  a  system  of  train- 
ing walls  a  channel  200  feet  wide  from  New  London  to  Norwich,  16 
feet  deep  at  mean  low  water  up  to  Allyn  Point  (about  5  miles  ])elow 
Norwich),  and  thence  to  Norwicli  14  feet  deep;  also  to  dredge  Shaws 
Cove,  New  London  Harbor,  12  feet  deep  between  harbor  lines  over  an 
area  of  about  7i  acres,  at  a  to  til  estimated  cost  of  $157,600. 

The  balance  of  the  appropriation  of  $20,000  in  act  of  March  3, 1899, 
remaining  on  hand  after  the  annulment  of  the  contract  with  Frank  H. 
Brainard,  was  applied  to  completing  the  work  on  open  market  basis, 
and  at  the  beginning  of  the  nscal  year  work  was  in  progress  under 
agreement  with  T.  A.  Scott  for  completing  the  programme  for  dredging 
in  Shaws  Cove.  This  work  was  completed  July  19,  18,290  yards  hav- 
ing been  dredged.  Under  a  second  agreement  T.  A.  Scott  removed 
about  27  yards  of  ledge  rock  to  13  feet  depth  below  the  mean  low- 
water  plane  in  the  northern  part  of  the  cove,  completing  the  work 
July  30,  at  a  cost  of  $250. 

For  the  purpose  of  completing  the  unfinished  work  at  Norwich,  an 
agreement  was  made  October  25,  1900,  with  John  P.  Rander«on  to 
dredge  the  slip  on  the  west  side  of  the  Central  Dock,  at  15  cents  per 
yard.  Work  was  begun  January  29,  1901,  and  was  completed  March 
30,  19,259  yards  having  been  dredged,  thus  securing  12  feet  depth  at 
mean  low  water.  All  the  work  contemplated  by  the  programme  for  the 
expenditure  of  the  above-mentioned  appropriation  has  been  accom- 
plished, after  some  delays  due  to  the  difficult}^  of  hiring  dredging 
outfits  on  reasonable  terms  to  do  the  small  amounts  of  dredging  left 
unfinished  at  the  annulment  of  Frank  H.  Brainard's  contract.  A 
summary  of  the  results  is  71,942  yards  dredged  at  Norwich,  61,117 
yards  dredged  and  about  27  yards  of  ledge  rock  removed  from  Shaws 
Cove,  New  London.  All  the  area  included  between  harbor  lines  at 
Shaws  Cove  has  now  been  dredged  to  12  feet  at  mean  low  water,  but 
shoaling  to  a  depth  of  10  feet  has  occurred  in  portions  of  the  cove 
which  were  dredged  several  years  ago,  the  soft  material  from  the 
sides  having  partially  filled  the  dredged  channels  during  the  years 
when  no  work  was  done. 

Future  work  under  the  present  project  will  be  applied,  first,  to 
restoring  project  depths  in  the  channel  at  Allyn  Point,  and  above 
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where  shoals  have  formed  since  the  last  dredging  in  September,  1897, 
and  in  Shaws  Cove;  then,  to  widening  the  channel  wherever  it  has  not 
yet  been  dredged  to  project  width. 

The  Thames  River  is  in  the  collection  district  of  New  London.  The  nearest  light- 
house is  at  the  mouth  of  the  river,  on  the  west  shore.  The  nearest  fortification  is 
Fort  H.  G.  Wright,  8  miles  south  southeast. 

Mrney  statement, 

July  1,  1900,  balance  unexpended   $5, 994. 43 

June  30,  1901,  amount  expended  during  fiscal  year   5,  691. 19 


July  1,  1901,  balance  unexpended 


303.  24 


Amount  (estimated)  required  for  completion  of  existing  project   49, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement  $12,  000.  00 

For  maintenance  of  improvement   8, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20, 000. 00 


Appropriations  for  improving  Thames  River,  Connecticut,  have  been 
made  as  follows: 


Application. 


Date. 


Amount. 


For  previous  projects: 

Removal  of  obstructions  placed  during  the  war  of  1812  . 

Survey  

Piers  and  dredging  

Do  

Do  


Total. 


For  the  present  project: 

Dredging  and  survey  

Dredging  

Do  

Do  

Do  

Do  

Do  

Dredging  and  training  walls  

Training  walls  

Do  

Training  walls  and  dredging  

Repairs  of  training  walls  and  dredging 
Dredging  

Do  

Do  

Do  

Do  


Total  

Total  amount  appropriated  since  1821 


Mar. 
Mar. 
July 
July 
Mar. 


3,1821 
2,1829 
4, 1836 
7, 1838 
3, 1837 


June 
Mar. 
Mar. 
June 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 
July 
Aug. 
June 
Mar. 


23,1866 
3, 1867 
3, 1871 
10, 1872 
18,1878 
3,1879 
14,1880 
3,1881 
2, 1882 
5, 1884 
6,1886 
11, 1888 
19, 1890 
13,1892 
18, 1894 
3,1896 
3,1899 


$150 

150 
10,000 
10, 000 
20,000 


40,300 


10,000 
72,000 
16,000 
10,000 
10, 000 
12,000 
22,500 
30,000 
35, 000 
25,000 
22,500 
50,000 
20,000 
30,000 
12, 500 
12, 000 
20,000 


408, 500 
448.800 


COMMEKCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 
[Through  the  courtesy  of  Thomas  A.  Thompson,  collector  of  customs.  New  London,  Conn.] 

FOREIGN. 


Value  of  imports   $18, 514. 84 

Revenue  receipts,  duties  on  imports   1, 945. 27 


Foreign  vessels: 

Entered   10 

Cleared   10 


Total   20 
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Domestic  voshoIh: 

Entt^ml  

Cleared  


Total 


13 


Net  tonnage  of  vesaeh  owned  <d  thin  port. 


Kind  of  vetisel. 

Number. 

Tong. 

46 

«6 
23 

13,9ft4 

14,  i:w 

5, 310 

154 

33,438 

COMPILED  FROM  VARIOUS  SOURCES. 
COASTWISE. 

Re(]iiests  were  sent  out  for  statistics  of  the  commerce  of  Thames  River  and  New 
Lond(»n  Hari)()r  for  1900,  but  the  responses  rec^eived  gave  incomplete  data.  The  fol- 
lowing tables  have  been  compiled  by  comi)aring  and  combining  such  data  as  was 
received  with  the  report  of  the  previous  year. 

New  London  Harbor. 


Kind  of  vessel. 

Draft  in 
feet. 

Number 
of  round 
trips. 

Aggregate 
tonnage  of 
all  tripj". 

5  to  19 

6  to2U 

665 
169 

2,778, 300 
78,700 
221, 000 

7i  to  20  .V  392 

1,226 

3,078,000 

FREIGHT  RECEIVED  AND  SHIPPED  HY  WATER. 
COASTWISE. 

Chief  articles. 

Tons. 

Estimated 
value. 

251,000 
8,000 
7,330 
1,700 
4,700 

477, 660 

8857,000 
88, 300 
160, 520 
170, 000 
17,000 
59,146,000 

Building  materials  

Total  

750,390 

60,438,820 

Thames  River. 
[Exclusive  of  New  London  Harbor.] 

Kind  of  vessel. 

Draft  in 
feet. 

Number 
of  round 
trips. 

Aggregate 
tonnage  of 
all  trips. 

8 

10  tol5i 
7i  to  14 

13 
243 
487 

3,100 
80,311 
380,872 

Total  

743 

464,283 
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FREIGHT  RECEIVED  AND  SHIPPED  BY  WATER. 


Chief  articles. 


Tons. 


Estimated 
value. 


Coal  

Lumber  

Iron  pipe,  sand,  etc 


450,000 
21,600 
2,500 


$1,912,500 
161,000 
100,000 


Total, 


474,100 


2,173,500 


Passenger  and  freight  steamers  not  covered  by  the  above  reports,  engaged  in  traffic 
between  New  London  and  the  following  ports:  One  each  to  Long  Island  and  Fishers 
Island,  making  one  or  more  trips  per  day  all  the  year;  1  to  New  York,  making  3 
trips  per  week  all  the  year;  8  to  Block  Island,  Watch  Hill,  Fishers  Island,  Mystic, 
Plum  Island,  Long  Island,  Norwich,  and  other  points  making  one  or  more  trips  per 
day  during  the  summer;  ferry  to  Groton,  making  constant  trips  daily.  These  vessels 
draw  from  5  to  10  feet  of  water  and  have  an  aggregate  tonnage  of  about  2,000  tons; 
they  carry  an  aggregate  of  about  370,000  passengers  and  20,000  tons  of  miscellaneous 
freight. 

No  new  lines  of  commercial  steamers  were  established  during  the  year  1900.  The 
Colonial  Line,  which  was  established  last  year,  discontinued  the  use  of  this  port  after 
one  of  its  steamers  had  called  here  once.  Beginning  in  July,  1900,  the  Quartermaster 
Department  steamer  Captain  ReiJly  has  made  daily  trips  from  this  port  to  forts  Michie, 
Terry,  H.  G.  Wright,  and  Mansfield. 

Two  new  shipyards  have  been  under  construction  on  the  Thames  River  during  the 
year,  viz.  The  Eastern  Shipbuilding  Company,  located  on  the  east  bank  opposite  New 
London,  and  the  Thames  Tow  Boat  Company  Marine  Railways,  located  on  the  west 
bank,  about  2  miles  higher  up.  The  former  had  begun  the  building  of  two  steel  ships, 
each  630  feet  long,  73  feet  beam,  drawing  33  feet  loaded  and  24  feet  on  trial.  Should 
it  be  decided  to  bring  all  material  for  building  purposes  by  water  there  would  be 
required  about  seven  vessels  drawing  22  to  25  feet  per  year,  based  on  the  work  in  hand 
at  present.  The  marine  railways  at  the  yard  of  the  Thames  Tow  Boat  Company,  are 
designed  to  haul  out  vessels  drawing  21  feet  of  water  and  300  feet  long  on  the  keel. 


IMPROVEMENT  OF  CONNECTICUT  RIVER  BELOW  HARTFORD, 
CONNECTICUT. 

Project. — ^To  enlarge  the  present  jetties  at  the  river's  mouth  and  to 
dredge  annuall}^  through  the  several  bars  in  the  river  below  Hartford 
as  may  be  necessary  to  maintain  channels  9  feet  deep  and  100  feet  wide, 
except  that  the  channel  through  Saybrook  bar,  at  the  river's  mouth, 
is  to  be  12  feet  deep  and  400  feet  wide.  The  estimated  cost  is  $130,000 
for  permanent  work  and  $10,000  per  year  for  annual  dredging. 

Appropriations  of  late  years  have  been  $20,000,  the  amount  required 
for  two  3^ears'  dredging,  and  no  progress  has  been  made  on  the  perma- 
nent works,  nor  has  the  jett}^  channel  been  fully  developed.  This 
channel,  now  about  130  feet  wide  and  9  feet  deep,  should  be  widened, 
though  possibly  not  to  the  projected  width  of  400  feet,  and  deepened. 

The  jetties  at  the  mouth  of  the  river  protecting  the  channel  across 
the  sea  bar  were  never  completed  to  projected  cross  section,  and  deteri- 
oration by  settlement  and  wave  attack  has  made  them  of  still  slighter 
character,  so  that  in  their  present  condition  they  not  only  lack  strength 
for  their  own  protection  from  serious  injury,  but  perform  their  func- 
tions very  imperfectly.  As  a  result,  the  channel  through  the  sea  bar 
is  much  obstructed  and  urgently  requires  the  application  of  funds 
for  its  restoration.  As  heretofore  reported,  at  least  10,000  tons  of 
riprap  should  be  placed  on  the  jetties,  and  some  repairs  should  also  be 
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niado  to  Hartford  dike,  hi  t\w,  smmisil  drcdj^in^  operations  of  recent 
3n»ars  a  prepondorance  of  work  lias  Ixmmi  a})prKHl  to  rcniovin*^  the  slioal 
which  forms  at  Hartford  dike,  and  it  is  believed  that  in(  i  (^asin<^  tiie 
height  of  this  dike,  as  heretofore  recommended,  would  appreciably 
diminish  the  amount  of  animal  maintenance  expenditures.  It  is  for 
these  j)urposes  that  the  sum  estimatiul,  in  addition  to  the  $10,000  for 
annual  maintiMiance,  is  introductul  hch)w,  and  to  the  necessity  of  some 
such  prov  ision  attention  is  r(\spcctfully  but  earnestly  invitecl. 

At  the  bejifinnintif  of  tlu^  fiscal  year  the  work  of  anmial  dr(^doifi<^  was 
in  proj»'ress  under  the  cont  ract  made  April  27, 1900,  with  the  llartford 
Dredg  ing  Company.  W ork  und(U'  this  contract  was  com])ieted  August 
27,  the  total  amount  dredged  being  ()4,2(S4  yards.  The  quantities 
dredged  at  each  of  the  several  bars  arc  as  follows: 


Yards. 

Hartford  bars  .*  20, 158 

Clay  Banks  bar   9, 414 

Pistol  Point  bar   7, 102 

Dividend  bar   2,  767 

Press  Barn  bar   7,103 

Glastonbury  bar  (Two  Piers)   3,  553 

Potash  channel   10, 915 

Calves  Island   3, 272 


The  dredging  required  in  the  spring  of  1901  in  order  to  maintain  the 
channel  in  accordance  with  the  adopted  project  could  not  be  under- 
taken by  the  National  Government  for  lack  of  sufficient  funds.  The 
freshets  are  reported  to  have  been  very  extensive  during  this  spring, 
and  the  Hartford  and  New  York  Transportation  Company  found  it 
necessary  to  begin  the  usual  dredging  operations  on  June  3.  They 
state  that  they  expect  to  do  about  as  much  dredging  as  is  usually 
done  each  year.  The  work  is  in  charge  of  William  C.  Lynch,  who 
was  the  inspector  for  the  United  States  during  the  annual  dredging 
work  of  1900. 

The  Connecticut  River  is  in  the  collection  district  of  Hartford.  There  is  a  light- 
house on  Saybrook  Point,  on  the  west  shore  of  the  river,  at  its  mouth,  and  another 
at  the  end  of  the  west  jetty;  besides  which  there  are  three  small  beacon  lights  and 
several  range  lights  in  the  river  which  are  maintained  by  the  United  States.  Fort 
Terry,  N.  Y.,  is  the  nearest  fortification,  11  miles  southeast  of  Saybrook  Point. 


Money  statement, 

July  1,  1900,  balance  imexpended   $9, 105.  56 

June  30,  1901,  amount  expended  during  fiscal  year   8,  779. 16 

July  1,  1901,  balance  unexpended   326. 40 

Amount  (estimated)  required  for  completion  of  existing  project   110, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement  $10,  000. 00 

For  maintenance  of  improvement   20, 000. 00 

  30,000.00 

Submitted  in  compHance  with  requirements  of  sundry  civil  act  of  June 
,  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Appropriations  for  improving  the  Connecticut  River  below  Hart- 
ford have  been  made  as  follows: 


Application. 


Dredging  at  Saybrook  bar  

Dredging  at  Saybrook  bar  (the  unexpended  balance  of  1836  reappropriated) 

Balance  due  contractor  under  previous  appropriation  

Dredging  at  Pratts  Ferry,  Pistol  Point,  Mouse  Island;  piling  at  Hartford. 

Dredging  at  Hartford,  Clay  Banks,  Pier  I,  Pier  J,  Pratts  Ferry,  Glaston- 
bury, Pistol  Point,  and  Chester  Rock  

Dredging  at  Pratts  Ferry,  Pistol  Point,  and  Saybrook  jetty  

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  and  Saybrook  jetty  

Dredging  at  Hartford,  Pratts  Ferry,  Saybrook,  Saybrook  jetties  

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  Saybrook  jetties  

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  Saybrook  jetties,  Sal- 
mon River  dredging  ,  

Compensation  for  previous  dredging  '.  

Saybrook  jetties,  survey  from  Hartford  to  Rocky  Hill  

Dredging  at  Hartford,  Press  Barn,  Glastonbury  

Dredging  at  Hartford,  Glastonbury,  and  Saybrook  jetties  

Dredging  at  Hartford,  Pratts  Ferry,  Glastonbury,  Glastonbury  wing  dam, 
Saybrook  jetties  

Dredging  at  Hartford,  Clay  Banks,  Pratts  Ferry,  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point,  and  Salmon  River,  Hartford  dike  

Dredging  at  Hartford,  Clay  Banks,  Pratts  Ferry,  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point,  Mouse  Island,  and  betw^een  Saybrook  jetties, 
extending  west  jetty  at  Saybrook  

Compensation  for  previous  dredging  

Dredging  at  Hartford,  Clay  Banks,  Naubue,  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point,  and  Haddam  Island;  repairs  of  Hartford  dike  and 
Saybrook  jetties  

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Barn,  Glastonbury,  Divi- 
dend, Brock  ways  

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Barn,  Glastonbury,  Divi- 
dend, Pistol  Point,  Mouse  Island,  Haddam  Island  

Annual  dredging  at  Hartford,  Clay  Banks,  Naubue,  Press  Bam,  Glaston- 
bury, Dividend,  Pistol  Point,  Mouse  Island,  Sears  Shoal,  Chester  Rock, 
Devils  Reef,  Calves  Island  

Annual  dredging  upon  several  bars  below  Hartford,  in  progress  

Do  

Do  


Total. 


July  4, 1836 

Mar.  3, 1839 

Mar.  1,1843 

July  11,1870 

Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.   3, 1876 

Aug.  14,1876 

  1878 

.Tune  18, 1878 
Mar.  3, 1879 
June  14,1880 


Mar. 
Aug. 


July 
Mar. 


3,1881 
2,1882 


5,1884 
3, 1885 


Aug.  5,1886 
Aug.  12,1888 
Sept.  19, 1890 


July  13,1892 
Aug.  18,1894 
June  3,1896 
Mar.   3. 1899 


Amount. 


$20,000.00 


3,471.57 
20, 000. 00 

35,000.00 
40,000. 00 
20, 000.  00 
20,000.00 
20,000.00 

20,000.00 
4,203.00 
30, 000. 00 
10,000. 00 
10,000.00 

30,000.00 

45, 000. 00 


35,000.00 
4.745. 43 


26, 250.00 
10,000.00 
12,500.00 


20,000.00 
20, 000. 00 
20, 000. 00 
20,000.00 


496, 170.00 


Contract  in  force  for  dredging  in  Connecticvi  River,  Connecticut. 


Name  of  contractor. 

Date  of  con- 
tract. 

Date  of  ap- 
proval. 

Work  begun. 

Contract 
completed. 

Apr.  27,1900 

June  4, 1900 

June  5,1900 

Aug.  27,1900 

COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

[Through  courtesy  of  Mr.  C.  C.  Goodrich,  general  manager  of  the  Hartford  and  New  York  Trans- 
portation Company,  who  reports  that  the  statistics  for  1900  are  the  same  as  those  reported  for  1899.] 

Arrivals  and  departures  of  vessels. 
[Draft,  6  to  12  feet;  tonnage,  100  to  1,600  tons.] 


Kind  of  vessel. 

Number 
of  round 
trips. 

Aggregate 
tonnage  of 
all  trips. 

400 

250 
750 

1  860,000 

1,400 

850,000 
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FreigfU  received  and  shipped  by  water. 


Chief  arUcloH. 

TonH. 

Value. 

380  (KM) 
(jTy,  mi) 
1'),  (XK) 

75,  (MK) 
f)r),(MK) 

yo,o(X) 

i$36,000,000 
1  11,000,000 

SliipnuMits: 

700,000 

47,000,000 

These  fifrures  show  no  increase  in  tonruif^e  of  freiu'lits  over  that  reported  for  1899. 

No  new  Hne  of  transportation  lias  hoen  established. (hiring  t  he  year. 

The  above  is  a  close  estimate,  much  of  it  being  based  on  wei^^hts  and  cubic  meas- 
urements of  freights  carried  by  the  company. 

Government  improvements  are  and  have  been  of  great  im])ortance  in  attaining 
these  results.  The  usual  dred«;ing  should  be  continued.  The  dike  at  Hartford 
should  be  increased  to  the  heijj:lit  originally  intended.  The  season  of  1900  was  the 
longest  season  of  open  navigation  for  many  years.  The  care  of  the  waterway  by  the 
United  States  Government  has  been  excellent. 


E  6. 


IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  DUCK  ISLAND, 
CONNECTICUT. 

Project. — ^To  build  three  breakwaters,  aggregating  5,880  feet  in 
length,  at  an  estimated  cost  of  1463,540. 

The  only  work  done  on  this  improvement  during  the  fiscal  year  con- 
sisted in  repairing  a  breach  made  by  the  storm  of  December  4, 1900,  near 
the  western  extremity  of  the  breakwater,  by  placing  200  tons  of  riprap 
stones,  each  3  to  10  tons  in  weight,  on  the  crest  and  rear  slope  adjacent 
to  the  mound  on  which  the  lantern  pole  and  oil  house  stand.  The 
work  was  done  hj  the  steam  lighter  Fanuco^  belonging  to  the  Engi- 
neer Department,  at  a  total  cost  of  $202,  which  was  paid  out  of  an 
allotment  of  $300  made  for  this  purpose  January  3,  1901,  from  the 
appropriation  for  emergencies  in  rivers  and  harbors  in  the  act  of 
June  6,  1900.  This  breakwater  is  now  in  good  condition  except  that 
the  portion  built  in  1898  has  settled  4  or  5  feet  and  will  need  retopping 
when  the  next  appropriation  becomes  available. 

Duck  Island  is  in  the  collection  district  of  Hartford.  The  nearest  light-house  is  at 
Saybrook  Point,  at  the  mouth  of  the  Connecticut  River,  about  8  miles  eastward. 
There  is  a  light- vessel  on  Long  Sand  shoal,  about  5  miles  to  the  southeast.  The 
nearest  fortification  is  Fort  Terry,  N.  Y.,  16  miles  southeast. 

Money  statement. 

July  1, 1900,  balance  unexpended   $93. 60 

July  1, 1901,  balance  unexpended   93.  60 

Amount  (estimated)  required  for  completion  of  existing  project   349,  540.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901    25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
.  1897. 

ENG  1901  1^ 
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Appropriations  for  harbor  of  refuge  at  Duck  Island  Harbor,  Con- 
necticut, have  been  made  as  follows: 


Application. 

Date. 

Amount. 

Westerly  breakwater: 

946  feet  

Sept.  19,1890 
July  13,1892 
Aug.  17,1894 
June  3,1896 
June  6,1900 

$25,000 
35,000 
30, 000 
24,000 
202 

714  feet  

114,202 

EMERGENCIES  IN  RIVER  AND  HARBOR  WORKS  (aCT  OF  JUNE  6,  1900),  FOR  "REPAIRING 
BREAKWATERS  AT  DUCK  ISLAND  HARBOR,  CONNECTICUT." 


January  3, 1901,  amount  allotted  $300 

June  30, 1901,  amount  expended  during  fiscal  year    202 


98 

April  22, 1901,  amount  deposited  to  credit  of  Treasury  United  States   98 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 

No  complete  record  of  the  number  of  vessels  passing  this  harbor  of  refuge  is  kept. 
It  is  believed  to  be  approximately  two-thirds  of  the  number  passing  the  New  Haven 
breakwater,  which  is  reported  as  151,356  for  the  year  1895. 

The  following  record  of  vessels  anchoring  inside  the  breakwater  during  the  year 
1900  was  furnished  by  the  light  keeper,  and  serves  to  show  to  what  extent  this  har- 
bor was  actually  used  for  refuge: 


Schooners   700 

Sloops   143 

Towboats  and  barges   147 

Steam  canal  boats,  with  consorts  in  tow   217 

Steam  oyster  boats   15 

Schooner  yachts   109 

Sloop  yachts   264 

Steam  yachts   47 

Catboats   65 


Total  1,707 


E  7. 

IMPEOVEMENT  OF  NEW  HAVEN  HARBOK,  CONNECTICUT. 

Project. — ^To  dredge  a  channel  20  feet  deep,  400  feet  wide,  and  4  miles 
long,  from  Long  Island  Sound  to  Canal  dock;  a  channel  20  deep,  300 
feet  wide,  and  one-half  mile  long,  from  Canal  dock  to  Tomlinson 
Bridge,  and  three  anchorage  basins  of  20, 16,  and  12  feet  depths,  respec- 
tively, estimated  to  require  the  removal  of  3,287,000  yards,  at  a  cost 
not  to  exceed  1345,000. 

Work  under  the  continuing  contract,  which  was  entered  into  July  31, 
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1899,  with  JohiiT.  Kc^nin,  was  in  profifrcss  at  thebcfi^inninpf  of  theycar, 
and  was  continued  with  hut  slij^-ht  intoi  ru])tions  throughout  tho  year. 
The  totiil  amount  dredged  was  ()r)8,7()()  yards,  coinprisin<^- 3().S,(;;U  yards 
removed  from  the  20-foot  anchora<^e  basin  and  the  main  channel  adja- 
cent thereto,  107,336  yards  removed  from  the  main  channel  opposite 
the  10-foot  anchorat^e  basin,  177,477  yards  removed  from  the  main 
channel  between  the  bend  opposite  Lon<4'  wharf  and  Tomlinson  Bridge, 
and  ()0,322  yards  removed  trom  the  12-f()ot  anchorage  basin. 

The  work  of  this  year  has  bciMi  devoted  to  widening  the  20-foot  chan- 
nel from  Fort  Hale  bar  to  Tomlinson  Bridge  and  to  developing  the 
20-foot  and  12-foot  anchorage  basins.  The  net  results  of  the  past  two 
years'  work  are  a  channel  20  or  more  feet  deep  extending  from  Long 
Island  Sound  to  Tomlinson  Bridge,  200  feet  in  width  up  to  the  20-foot 
anchorage  basin,  where  the  width  increases  to  about  600  feet;  120  feet 
in  width  alongside  the  16-foot  anchorage  basin  for  about  one-half  mile, 
where  present  depths  outside  the  channel  are  16  to  18  feet,  and  215  feet 
in  width  along  the  docks  to  Tomlinson  Bridge,  with  an  increase  to  about 
400  feet  in  width  at  the  bend  opposite  Long  wharf;  in  addition  to  which 
the  12-foot  anchorage  basin  has  been  dredged  over  about  one-third  its 
area.  Work  under  the  first  appropriation  was  not  finished  until  Sep- 
tember 24,  1900,  thus  exceeding  the  time  allowed  under  the  terms  of 
the  contract  (.^ee  p.  1333,  Annual  Report,  1900)  for  earning  this  appro- 
priation at  the  higher  contract  price  of  6  cents  per  yard;  consequently 
21,440  yards  were  paid  for  at  the  lower  contract  rate  of  3  cents  per 
yard.  Under  the  second  appropriation  (^50,000  in  act  of  June  6, 
1900),  which  has  been  applied  to  all  work  done  since  September  24, 

1900,  617,360  yards  have  been  dredged  at  the  rate  of  6  cents  per  yard. 
This  rate  continues  until  July  26, 1 901,  one  year  from  the  date  on  which 
the  contractor  was  notified  that  this  appropriation  was  available.  Any 
portion  of  it  remaining  unearned  at  that  time  must  be  earned  later  at 
3  cents  per  yard  before  any  subsequent  appropriation  can  be  drawn 
upon.  The  third  appropriation  (^50,000  in  act  of  March  3,  1901)  will 
be  applied  to  developing  the  anchorage  basins  and  to  widening  the  main 
channel  to  nearly  or  quite  full  width  from  Fort  Hale  bar  to  Tomlinson 
Bridge,  in  accordance  with  the  programme  approved  March  27,  1901. 


Money  statement. 

July  1,  1900,  balance  unexpended  $75, 966. 49 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901    50, 000. 00 


125, 966. 49 

June  30,  1901,  amount  expended  during  fiscal  year   43,  709. 29 


July  1,  1901,  balance  unexpended   82, 257. 20 

July  1,  1901,  outstanding  liabilities   9, 971. 20 


July  1,  1901,  balance  available   72, 286. 00 


July  1,  1901,  amount  covered  by  uncompleted  contracts   129, 535. 80 


Amount  (estimated)  required  for  completion  of  existing  project   66, 656.  80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    66, 656.  80 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
.  1897. 
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Appropriations  for  the  improvement  of  New  Haven  Harbor  have 
been  made  as  follows: 


Application. 


Removal  of  Middle  Rock,  not  expended  until  1867  

Removal  of  rocks  

Dredging  (13  feet)  above  Fort  Hale  

Dredging  (16  feet)  Fort  Hale  bar  and  removal  of  rocks  

Dredging  (16  feet)  Fort  Hale  bar  

Dredging  (13  feet)  above  Long  wharf  

Dredging  (16  feeti  Long  wharf  to  Fort  Hale  

Dredging  (16  feet)  above  Long  wharf  

Do  

Dredging  (16  feet)  Long  wharf  to  Fort  Hale  

Sandy  Point  dike  

Dredging  (18,  12,  and  8  feet)  above  Long  wharf  

Sandy  Point  dike  

Do  ,  

Dredging  

Do  

Dredging  (Fort  Hale  bar)   

Resurvey  and  dredging  

Dredging  (20  feet)  main  channel,  Long  Island  Sound  to  Long  wharf 
Dredging  (20  feet)  main  channel  and  anchorage  basins  

Do  


Total. 


Aug. 
July 
Mar. 
June 
Mar. 
Mar. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 
July 
Aug. 
June 
Mar. 
June 
Mar. 


30, 1852 
11, 1870 
3, 1871 
10, 1872 
3, 1873 
3, 1875 
18,1878 
3, 1879 
14, 1880 
3, 1881 
2, 1882 
5,1884 
5, 1886 
11,1888 
19, 1890 
13, 1892 
18, 1894 
3, 1896 
3, 1899 
6, 1900 
3, 1901 


Amount. 


«6,000 
15,000 
40,000 
35,000 
25,000 
10,000 
25,000 
15,000 
15,000 
15,000 
30,000 
10,000 
20,000 
15,000 
15,000 
15,000 
10,000 
10,000 
50,000 
50,000 
50,000 


476,000 


All  appropriations  except  the  last  three  were  applied  to  previous 
projects. 


Contract  in  force  June  SO,  1901,  for  dredging  in  New  Haven  Harbor,  Connecticut. 


.Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

Work  begun. 

Character  of 
contract. 

John  T.  Regan,  Chicago,  111  

June  28,1899 

July  20,1899 

Dec.    8, 1899 

Continuing. 

COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

[Through  courtesy  of  Mr.  Henry  C.  Rowe,  chairman  of  harbor  committee.] 
FOREIGN.  1 

Value  ot  imports   $216,  740.  80 

Revenue  receipts   50, 038.  35 


Arrival  and  departure  of  vessels. 

Foreign  vessels: 

Entered  

Cleared  

Total  

Domestic  vessels: 

Entered  

Cleared  

Total  


44 

35 


79 


1,457 
1,440 


2,  89- 


^Furnished  by  Mr.  J.  liice  Winchell,  deputy  collector  of  customs. 
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Net  tonnage  of  vessels  ovnied  at  this  port. 


Number. 

Gross 
tons. 

30,  ()K9 
32,  KIT) 
18, 198 

Net  tons. 

80 
111 
118 

19,3(58 
29,  ()79 
17, 792 

809 

81,102 

66,839 

COASTWISE. 

Arrival  and  departure  of  vessels,  (a) 
[Draft,  6  to  22  feet;  tonnage,  100  to  2,000  tons.] 


Kind  of  vessel. 

Number 
of  round 
trips. 

Aggregate 
toniuigo  of 
all  trips. 

13,648 
6,750 
8,295 

3,097,500 
4,511,000 
3, 875, 000 

Total  

28,693 

11,513,500 

a  Reported  by  Mr.  Henry  C.  Rowe  to  be  practically  the  same  for  1900  as  for  1899.   Portions  of  the 
statistics  for  1899  are  therefore  copied  verbatim.  All  quantities  are  estimates. 

Freight  received  and  shipped. 

Chief  articles. 

Tons. 

Estimated, 
value. 

Coal  received: 

691,500 
507, 000 
176,700 
117, 000 
60,000 

1,020, 000 
900, 000 

$2, 351,000 
2,257,550 
5, 125, 000 
1,130,000 
780,000 

115, 000,000 
135,000,000 

Lumber  received,  78,000,000  feet  

Miscellaneous  merchandise: 

Received  

Total  

3,472,200 

261,643,550 

The  above  figures  show  an  apparent  increase  of  31,  500  tons  over  the  amount 
reported  for  189§. 

No  new  lines  of  transportation  have  been  estabHshed  during  the  year. 


E  8. 

CONSTRUCTION  OF  BREAKWATERS  AT  NEW  HAVEN,  CONNECTICUT. 

Project. — To  build  four  breakwaters  at  the  entrance  to  New  Haven 
Harbor,  with  lengths  of  3,450  feet,  5,000  feet,  about  3,000  feet,  and  1,200 
feet,  aggregating  12,650  feet,  at  a  total  estimated  cost  of  $2,151,134. 

To  complete  the  project  requires  the  building  of  the  northeast  break- 
water, which  has  not  yet  been  begun;  extending  the  west  breakwater 
the  remaining  2,710  feet;  extending  the  Luddington  Rock  breakwater 
the  remaining  500  feet;  increasing  the  cross  section  of  the  breakwaters 
now  built  to  project  dimensions  or  to  such  extent  as  seems  to  be 
required.  No  failure  has  occurred  thus  far,  due  to  the  reduced  cross 
section  at  which  the  first  three  breakwaters  were  built. 
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The  last  work  on  these  breakwaters  closed  February  1,  1897,  an 
aggregate  length  of  9,440  feet  having  thus  been  built. 

During  the  last  fiscal  year  a  light  was  maintained  on  the  west 
breakwater. 

New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwaters.  There 
is  a  light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  breakwater.  The 
nearest  fortification  is  Fort  Terry,  N.  Y.,  37  miles  east. 


Money  statement, 

July  1,  1900,  balance  unexpended  ,   $1, 500. 86 

June  30,  1901,  amount  expended  during  fiscal  year   240. 00 


July  1,  1901,  balance  unexpended 


1, 260.  86 


Amount  (estimated)  required  for  completion  of  existing  project   1,  316, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901   100,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

Appropriations  for  constructing  breakwater  at  New  Haven,  Conn., 
have  been  made  as  follows; 


Application. 

Date. 

Amount. 

Mar.    3, 1879 
June  14, 1880 
Mar.    3, 1881 
Aug.  2,1882 
July    5, 1884 
Aug.   5, 1886 
Aug.  11,1888 
Sept.  19,1890 
July  13,1892 
Aug.  18,1894 
June  3,1896 

$30,000 
30, 000 
60,000 
60, 000 
40, 000 
75,000 
75,000 
120,000 
120, 000 
\%>,  000 
100, 000 

Do  

Do  

Do  

Do  

Do  

Do  

Middle  or  Luddington  Rock  breakwater  

Do  

Middle  and  west  breakwater  

Total  

835,000 

COMMERCIAL  STATISTICS  POK  THE  CALENDAR  YEAR  1900. 


These  statistics  have  not  been  received, 
which  is  as  follows: 


The  last  statement  obtained  was  for  1895, 


Fmefe  passing  New  Haven  breakwater. 

Men-of-war   16 

Steamers  of  all  kinds   43,  200 

Steamships   1,  800 

Ships,  barks,  and  brigs   1, 690 

Schooners  and  sloops  of  all  kinds   54,  250 

Barges  in  tow,  scows,  etc   50, 400 

Total   151,356 

These  records  are  not  complete,  as  some  vessels  pass  unobserved  in  the  night  or  in 
thick  weather. 

During  the  same  year  92  vessels  were  observed  under  and  close  to  the  breakwater 
for  refuge,  and  in  the  mouth  of  the  harbor,  partly  under  the  protection  of  the  break- 
waters, 3,925  vessels  were  observed. 
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E  9. 

IMPROVEMENT  OF  HOUSATONIO  RIVER,  CONNECTICUT. 

Project, — ^To  make  and  maintain  a  channel  7  feet  deep  at  mean  low 
water  from  Lonj»-  Island  Sound  to  the  head  of  navi^^ation,  about  13 
miles,  to  be  100  feet  wide  in  the  river  and  200  feet  wide  over  the  bar 
at  the  mouth;  to  remove  Drews  Rock,  build  a  jetty  at  Sow  and  Pigs 
Reef,  a  dike  at  the  bend  below  Stratford,  and  a  breakwater  6,750  feet 
long  to  protect  the  channel  over  the  bar  at  the  mouth  of  the  river,  all 
at  an  estimated  cost  of  <i>!i75,50().  Up  to  July  1,  1900,  this  project 
required  only  the  enlaro(Mnent  of  the  breakwater,  an  extension  of  the 
dike,  and  dredging  on  the  bars  to  make  it  complete. 

Under  the  appropriation  of  $15,000  in  the  act  of  March  3,  1899,  a 
contract  was  entered  into  March  22,  1900,  with  the  New])urgh  Dredg- 
ing Compan}^  at  28  cents  per  yard,  to  cover  the  work  of  restoring  the 
channels  on  the  several  bars  between  Stratford  and  Derby.  This  con- 
tract was  in  force  at  the  beginning  of  the  fiscal  year.  Work  was  begun 
August  11  and  completed  September  25.  The  total  quantity  removed 
was  21,514  yards;  of  this  amount,  6,211  yards  were  dredged  at  Oro- 
nock  bar,  8,010  at  Mill  bar,  and  7,263  at  Drews  bar.  All  dredged 
material  was  pumped  ashore  on  the  meadow  above  Mill  bar  on  the 
east  bank.  When  work  ceased  the  channels  across  the  bars  were  left 
clean  at  project  depth  (7  feet  at  mean  low  water),  but  with  somewhat 
less  than  project  widths.  The  balance  of  the  appropriation  (about 
$9,600)  was  reserved  for  permanent  work. 

The  Housatonic  River  is  the  boundary  between  the  collection  districts  of  New 
Haven  and  Fairfield.  The  nearest  light-house  is  on  Stratford  Point,  at  the  mouth 
of  the  river.  The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  43 
miles  to  the  southwest. 

Money  statement 

July  1,  1900,  balance  unexpended  $15, 911. 33 

June  30,  1901,  amount  expended  during  fiscal  year   6, 668. 32 

July  1,  1901,  balance  unexpended   9,  243. 01 

Amount  (estimated)  required  for  completion  of  existing  project   47,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901 : 

For  works  of  improvement   $20, 000. 00 

For  maintenance  of  improvement   4, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


24, 000. 00 


.   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Appropriations  for  improving  Housatonic  River,  Connecticut, 
been  made  as  follows: 


have 


Application. 


Date. 


Amount. 


Sow  and  Pigs  Jetty,  dredging. 
Drew  Rock  Jetty,  dredging . . . 

Dredging  

Do  


Do, 
Do. 
Do 
Do 


Removing  Dew  Rock  and  Jetty  in  1887  

Do  

Do  

Commencing  breakwater,  dredging  

Extending  breakwater,  dredging  

Extending  breakwater,  dike  and  dredging. 

Do  

Enlarging  breakwater  and  dredging  

Dredging  

Total  


Mar. 
June 
Mar. 
June 
Mar. 
June 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 
July 
Aug. 
June 
Mar. 


3,1871 
10,1872 
3,1873 
23,1874 
3, 1875 
18. 1878 
14,1880 
3,1881 
2,1882 
6,1884 
6,1886 
11,1888 
19,1890 
13,1892 
18,1894 
8,1896 
8,1899 


«15,000 
15, 000 
10, 000 
10,000 
5,000 
5,000 
2,000 
2,000 
2,000 
2,500 
6,000 
85,000 
35,000 
20,000 
26,000 
26,000 
15,000 


228.600 
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Contract  in  force  July  1,  1900. 


Name  of  contractor. 

Date  of 
contract. 

Date  of 
approval. 

Work  begun. 

Contract 
completed. 

Mar.  22,1900 

May  9,1900 

Aug.  11,  1900 

Sept.  25,1900 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 
(Through  the  courtesy  of  Capt.  John  W.  Ferrett,  Bridgeport,  Conn.] 
DERBY  AND  SHELTON. 

Arrival  and  departure  of  vessels. 
[Draft  2  to  8i  feet;  tonnage  3  to  450  tons.] 


Kind  of  vessel. 

Number 
of  round 
trips. 

Aggregate 
tonnage. 

668 
100 
415 

1,183 

I  195,915 

Total  

Freight  received  by  water. 

Chief  articles. 

Tons. 

Estimated 
value. 

Coal  

148, 115 
4, 160 
24, 600 
10,000 
1,548 
300 
6,332 
395 
500 

195,950 

$592, 460 
66,560 
492, 000 
125,000 
12,384 
15,000 
18,996 
19,750 
10,000 

1,352, 150 

Pig  iron  

Total  

STRATFORD. 

Arrival  and  departure  of  vessels. 

Kind  of  vessel. 

Number 
of  round 
trips. 

Aggregate 
tonnage. 

400 
600 
60 

1,060 

1  53,235 

Freight  received  and  shipped  by  water. 

Chief  articles. 

Tons. 

Value. 

26,355 
5,000 
21,300 
80 
500 

63,235 

$95, 420 
65,000 

135,750 
3,200 
1,600 

300,870 

ai'im<:ni)1x  e — report  of  major  i.kach.  1177 

Many  vessels  fjjo  to  the  marine  railways  at  Stratford  for  r(ij)uirH,  hut  no  rcliahlo 
i(MH)rd  of  their  mnnher  in  availahle. 

The  tohd  tonnage  reimrted  ahove,  249,185  tons,  shows  an  increase  of  105,985  tons 
w  hen  ctjiupared  with  tlu;  report  of  1897,  which  waa  the  last  report  covering  the 
(•(Monierce  of  tiie  entire  river. 

riie  total  estimated  value  of  this  commerce  is  $1,553,020. 


E  10. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

Project. — (a)  To  dred<ve  a  main  channel  18  feet  deep,  300  foot  wide 
south  of  the  inner  beacon  and  i^OO  foot  wide  north  of  it;  an  anchorage 
basin  18  feet  deep,  2,000  feet  by  500  feet;  two  anchoraoe  basins  12 
fo(\t  deep;  channels  12  feet  deep,  100  feet  wide,  and  1  mile  long  each, 
in  Poquonnock  River  and  Yellow  Mill  Cove;  channels  9  feet  deep,  100 
feet  wide,  and  three-fourths,  one-eighth,  and  one-half  mile  long,  in 
Johnsons,  Cedar,  and  Burr  creeks,  respectively,  estimated  to  require 
the  removal  of  2,226,500  yards;  (b)  to  deliver  and  place  stone  for  the 
repair  and  maintenance  of  the  four  breakwaters  now  built  and  for  the 
construction  and  maintenance  of  shore  protection  on  Fayerweather 
Island,  estimated  to  require  12,500  tons;  all  at  an  estimated  cost  of 
$300,000. 

Under  continuing  contract  with  Hughes  Bros.  &  Bangs,  entered 
into  July  31,  1899,  work  was  first  begun  July  9,  1900.  It  consisted 
in  dredging  in  the  main  channel  and  anchorage  basin  near  the  lower 
bridge,  and  in  delivering  stone  on  the  east  breakwater  and  the  Fayer- 
weather Island  jetties.  Dredging  was  discontinued  September  5,  when 
257,783  yards  had  been  removed.  Stonework  was  discontinued  Sep- 
tember 25,  when  8,782  tons  had  been  delivered,  and  used  as  follows: 

In  repairing  the  east  breakwater,  and  extending  it  380  feet,  5,081 
tons;  in  building  four  jetties,  aggregating  about  900  feet  in  length, 
on  the  west  shore  of  Fayerweather  Island,  3,701  tons. 

In  accordance  with  the  terms  of  the  contract  (see  p.  1339  of  annual 
report  of  1900),  that  portion  of  the  above  work  which  was  done  after 
the  expiration  of  the  time  limit  (originally  July  31,  but  afterwards 
extended  to  August  31,  1900)  was  paid  for  at  a  lower  rate;  namely, 
9,160  yards  dredging  at  2^  cents  per  yard,  and  1,353  tons  of  stone  in 
place  at  %\  per  ton.  Work  was  resumed  January  15,  1901,  and 
again  discontinued  June  11.  During  this  period  200,458  yards  were 
dredged,  all  of  which  was  paid  for  at  2^  cents  per  yard.  There  remains 
164,722  yards  to  be  dredged  in  order  to  consume  the  balance  of  the  first 
appropriation  ($50,000  in  act  of  March  3,  1899).  The  second  appro- 
priation (150,000  in  act  of  June  6,  1900)  is  as  yet  untouched.  It  has 
been  available  since  July  26,  1900,  and  such  part  as  is  not  earned  at 
5  cents  per  yard  on  or  before  July  26, 1901,  must,  according  to  the 
terms  of  the  contract,  be  earned  afterwards  at  2^  cents  per  yard.  The 
third  appropriation  (|50,000  in  act  of  March  3,  1901)  is  held  in  reserve 
for  the  present,  and  no  notice  that  it  must  be  earned  within  a  specified 
time  has  been  sent  to  the  contractors.  The  results  obtained  at  the  end 
of  the  fiscal  year  June  30, 1901,  include,  besides  the  dredging  and  stone- 
work heretofore  described,  the  dredging  of  40,756  yards  in  the  18-foot 
channel  below  the  Naugatuck  Railroad  dock,  mostly  in  the  vicinity  of 
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the  outer  beacon;  18,079  yards  in  the  9-foot  channel  extending  up 
Johnsons  River,  completing-  it  to  a  point  about  700  feet  above  Pleasure 
Beach  wharf;  and  141,623  yards  in  the  12-foot  channel  extending  up 
the  Poquonnock  River,  completing  it  to  within  about  500  feet  of  the 
project  length. 

Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated  about 
2  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is  a  light- 
house at  the  entrance  to  the  harbor  and  a  small  harbor  light  at  the  Inner  Beacon ; 
also  two  lights  at  the  entrance  to  Black  Eock  Harbor,  the  outer  one  at  Penfield  Reef, 
the  inner  on  Fay er weather  Island. 

Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long  Island  Sound,  is  about  41  miles 
to  the  southwest,  and  is  the  nearest  work  of  defense. 

Money  statement. 

July  1, 1900,  balance  unexpended  $100, 151.  50 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1901   50,  000. 00 

150, 151. 50 

Jxme  30, 1901,  amount  expended  during  fiscal  year   36,  300.  87 

July  1, 1901,  balance  unexpended   113,  850.  63 

July  1, 1901,  outstanding  liabilities   3,  754.  59 

July  1, 1901,  balance  available   110, 096.  04 

July  1, 1901,  amount  covered  by  uncompleted  contracts   104,  090.  25 

Appropriations  for  the  improvement  of  Bridgeport  Harbor,  Con- 
necticut, have  been  made  as  follows: 


Application. 


Date. 


Amount. 


and  521  feet  of  breakwater  

and  859  feet  of  breakwater  

inner  bar  and  upper  harbor  

bridge  to  Long  Island  Sound  f9  feet)  

bridge  to  Long  Island  Sound  (12  feet)  

upper  harbor  (9  feet)  

above  bridge  and  outer  bar  (9  and  12  feet) 
bridge  to  Long  Island  Sound  (12  feet)  


Dredging  outer  bar  , 

Dredging  outer  and  inner  bars  . 


Dredging 
Dredging 
Dredging 
Dredging 
Dredging, 
Dredging 
Dredging 
Dredging, 

Do  ... 
Dredging 
Dredging 

Do  ... 

Do  ... 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 

Do  ... 

Do  ... 


about  inner  beacon  (12  feet)  

between  inner  beacon  and  railway  wharf  (12  feet). 


above  horse-railroad  bridge  (9  feet)  

and  breakwater  at  Tongue  

between  inner  beacon  and  Naugatuck  wharf.. 

outer  bar  (15  feet)  

between  outer  beacon  and  Long  Island  Sound 
and  stonework  


July  4,1836 
Aug.  30, 1852 


Mar. 
June 
Mar. 
June 
Mar. 
Aug. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 
July 
Aug. 
June 
Mar. 
June 
Mar. 


3,1871 
10,1872 
3, 1873 
23, 1874 
3, 1875 
14, 1876 
18, 1878 
3, 1879 
14, 1880 
3, 1881 
2, 1882 
5, 1884 
5, 1886 
11, 1888 
19, 1890 
13, 1892 
18, 1894 
3,1896 
3,1899 
6,1900 
3,1901 


$10, 000 
10, 000 


20,000 
40, 000 
30,000 
20, 000 
15,000 
10,000 
10, 000 
10,000 
10,000 
10,000 
10,000 
5,000 
20,000 
10,000 
20,000 
20, 000 
10, 000 
28,000 
50,000 
50, 000 
50,000 


$20, 000 


Total 


448.000 
468,000 


All  appropriations  except  the  last  three  were  applied  to  previous 
projects. 


Contract  in  force  June  30,  1901,  for  stonework  and  dredging  in  Bridgeport  Harbor, 

Connecticut. 


Name  of  contractor. 

Date  of  con- 
tract. 

Date  of  ap- 
proval. 

Work  begun. 

Character  of 
contract. 

July  81,1899 

Aug.  26,1899 

July    9, 1900 

Continuing. 
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COMMERCIAL  STATINTICH  KOU  TIIH  YKAK  1900, 

[Through  the  courtosy  of  Frank  J.  Naramore,  collector  of  custoniH,  liri<lg('|)urt,  Conn.] 

FOREIGN. 

Value  of  importa   $476,  858.  00 

Kevemie  receii)tfi   140,  277.  65 

Foreij^n  vessels: 

Eiitered   8 

Cleared   8 

Total   16 


Net  tonnage  of  vessels  owned  at  this  port. 


Kind  of  vessel. 

Number. 

Tons. 

34 
71 

3 

5,852 
3, 939 
778 

108 

10, 5G9 

The  number  of  vessels  given  aa  owned  at  this  port  covers  only  those  of  over  5  tons 
measurement. 


COASTWISE. 


Arrival  and  departure  of  vessels, 
[Draft,  12  to  18  feet;  tonnage,  100  to  1,250  tons.] 


Kind  of  vessel. 

Number 
of  round 
trips. 

Aggregate 
tonnage  of 
all  trips. 

6,790 
5, 172 
5,500 

1  a  1.240, 000 

Total  

17.462 

a  Estimated. 
Freight  received  and  shipped. 

Chief  articles. 

Estimated 
tons. 

Estimated 
value. 

Coal  received  and  shipped  

950,760 
34,500 
25,000 
1,000 

102,700 
50,000 

$3, 803,040 
439, 000 
452, 390 
400,000 

8,176,000 
4, 040,000 

Iron  received  and  shipped  

Lumber  received,  30,159,300  feet  

Oysters  received  and  shipped,  500,000  bushels  

Miscellaneous  merchandise: 

Total  

1, 1C3, 960 

17,310,430 

The  amount  of  coastwise  freight  reported  above  is  149,396  tons  more  than  reported 
for  1899. 
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E  II. 

IMPROVEMENT  OF  SAUGATUCK  RIVER  AND  WESTPORT  HARBOR, 

CONNECTICUT. 

Project. — ^To  dredge  a  channel  4  feet  deep  at  mean  low  water  and  60 
feet  wide  up  to  the  village  of  Westport,  remove  rocks  and  bowlders 
from  the  channel,  and  repair  the  breakwater  at  Cedar  Point,  at  an 
estimated  cost  of  ^18,000. 

No  work  was  done  during  the  fiscal  year  from  lack  of  sufficient 
funds. 

The  present  condition  of  this  improvement  is  practically  the  same  as 
reported  for  last  year  (see  p.  1342,  annual  report  for  1900). 

To  complete  the  project  requires  the  further  removal  of  bowlders 
and  dredging  to  secure  project  dimensions  in  the  channel  opposite 
Westport. 

Saugatuck  River  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  The  nearest  light-house  is  on  Sheffield  Island,  5  miles  southeast  from 
the  river's  mouth.  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long  Island  Sound, 
32  miles  southwest,  is  the  nearest  work  of  defense. 


Money  statement, 

July  1, 1900,  balance  unexpended  

June  30, 1901,  amount  expended  during  fiscal  year.. 


$537. 90 
11.20 


July  1, 1901,  balance  unexpended. 


526.  70 


Amount  (estimated)  required  for  completion  of  existing  project   5,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901   5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

Appropriations  for  this  harbor  have  been  made  as  follows: 


Title. 


Application. 


'Date. 


Amount. 


Survey  of  river  and  harbor  at  Saugatuck 

RemoVing  obstructions  in  river  and  pro- 
tecting harbor  at  Cedar  Point. 

Removing  obstructions  in  river  

For  further  securing  the  beach  at  Cedar 
Point. 

Harbor  of  Westport  

Do  

Do  

Deepening  and  improving  Westport  Har- 
bor, unexpended  balance  revurted  to 
Treasury  in  LS70;  reappropriated  in  1871. 
Westport  Harbor  


Saugatuck  River,  improvement  of  the 
natural  channel. 

Saugatuck  River,  for  completion  

Westport  Harbor,  Connecticut  


Total 


Survey  

Chiefly  constructing  breakwater 
at  Cedar  Point. 

As  stated,  location  not  knoAvn — 
Continuing  breakwater  


Canal  construction  

 do  

 do  

Chiefly  in  surveys  in  1872 


Repairing  and  extending  break- 
water on  Cedar  Point. 
Dredging  


.do 


Removal  of  rocks  and  repair  of 
breakwater. 


May  20,1826 


Apr.  30,1830 
July    4, 1836 


 do  

May  3,1837 
July  7,1838 
Mar.  2,1867 


July  11,1870 

July  13,1892 

Aug.  18,1894 
June  3,1896 


$400 


1,000 

3,000 
3, 734 
4,782 
2,500 


2,500 

7,000 

3,000 
3,000 


2,444 


The  appropriations  since  1892  have  been  applied  to  the  present 
project. 
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COMMKUriAL  BTATI8TIC8  FOR  THK  CALENDAR  YKAR  1!»()0. 
[Through  the  courtcHy  of  Mr.  UiifiiH  Wtikcman,  Saugatuck,  Conn.] 
Arrival  and  departure,  of  vessels. 

WESTrORT  IIARROR. 


[Draft,  4  to  10|  feet;  tonnage,  60  to  SOO.] 


Kind  of  vessels. 

Estimated 
numbiT  of 
round  trips. 

Estimated 
aKK rebate 
toniiafje  of 
all  trips. 

14 
60 
83 

2, 100 
10,000 
6,600 

Total  '.  

107 

18,700 

Freight  received  and  i<hipped  by  water. 

Chief  articles. 

Estimated 
tons. 

Estimated 
value. 

12,000 

360 
6, 340 

$48,000 
14,400 
14,500 

Lumber  (360,000  ft.  B.  M.)  

Total  

18,700 

76,900 

The  amount  of  freight  reported  above  is  1,800  tons  less  than  reported  for  1899. 


K  12. 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

Project. — To  remove  the  shoal  at  Ferrys  Point  to  a  depth  of  6  feet 
at  mean  low  water;  to  dredge  a  channel  to  South  Norwalk,  150  feet 
wide  and  10  feet  deep  at  mean  low  water,  and  to  widen  the  two  bends 
at  the  harbor  entrance — at  a  total  estimated  cost  of  $77,000. 

No  work  was  done  during  the  fiscal  year,  from  lack  of  sufficient 
funds.  No  impairment  of  the  dredged  channel  as  to  depth  or  width 
has  been  "'"ported,  and  no  examination  or  survey  has  been  made  since 
the  completion  of  the  work  in  August,  1899,  when  the  available  channel 
depths  were  8  feet  below,  and  6  feet  above  the  railroad  bridge. 

The  project  requires  for  its  completion  further  widening  of  the 
lower  bend,  and  dredging  of  the  10-foot  channel  below  the  bridge, 
about  1  mile  in  length,  where  present  depths  are  8  to  9  feet  at  mean 
low  water. 

Norwalk  is  in  the  Fairfield  collection  district,  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry.  Norwalk  light-house  is  on  Sheffield  Island,  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  about  29  miles  southwest. 
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Money  statement, 

July  1, 1900,  balance  unexpended   |169. 75 

June  30, 1901,  amount  expended  during  fiscal  year   5. 50 


July  1, 1901,  balance  unexpended   164. 25 


Amount  (estimated)  required  for  completion  of  existing  project   50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement  $23, 000. 00 

For  maintenance  of  improvement   2, 000. 00 

  25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Appropriations  for  improving  Norwalk  Harbor,  Connecticut,  have 
been  made  as  follows: 


Application. 


For  previous  projects: 

Dredging  (6  feet)  above  South  Norwalk  

Do  

Do  

Dredging  (6  feet)  below  South  Norwalk  

Do  

feet)  above  and  below  South  Norwalk  

feet)  below  South  Norwalk  

f8  feet)  below  and  (6  feet)  above  South  Norwalk 

f6  feet)  above  South  Norwalk  

(8  feet)  below  South  Norwalk  

feet)  above  South  Norwalk  

feet  above  and  (8  feet)  below  South  Norwalk  . 


Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Dredging 
Do  ... 


Total. 


For  present  project,  adopted  1894: 

Dredging  (6  feet)  at  Ferrys  Point  

Dredging  (10  feet)  below  South  Norwalk. 
Dredging  


Total  for  present  project  

Total  appropriated  for  improvement  of  Norwalk  Harbor,  Connecticut. 


Date, 


June 
Mar. 
June 
Mar. 
June 
Mar. 
June 
Mar. 
Aug. 
July 
Aug. 
Aug. 
Sept. 


10, 1872 
3, 1873 

23, 1874 
3, 1875 

18, 1878 
3,1879 

14,1880 
3, 1881 
2,1882 
5,1884 
5, 1886 

11, 1888 

19,1890 


Aug.  18,1894 
June  3,1896 
Mar.   3, 1899 


Amount. 


$10,000 
10,000 
10,000 
7,000 
6,000 
10, 000 
5,000 
5,000 
5, 000 
5,000 
3,000 
3, 000 
4,000 


83,000 


$15,000 
10,000 
2,000 


27,000 


110,000 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 
[Through  the  courtesy  of  Mr.  John  H.  Ferris,  South  Norwalk,  Conn.] 
Arrivals  and  departures  of  vessels. 
[Draft,  4  to  14  feet;  tonnage,  50  to  600  tons.] 


Kind  of  vessel. 


Steamers  of  all  kinds 

Sailing  vessels  

Barges  , 

Total  


Round 
trips. 


628 
124 
279 


1,031 


The  above  does  not  include  the  frequent  trips  made  by  small  steamers  and  sail- 
boats employed  in  the  oyster  industry. 
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Freight  received  and  sh  ipped  by  water. 


Chief  artlclcH. 

ToiiH. 

KkLI  infitcd 
value. 

83,700 
20.  f/25 
61,200 
10, 760 

8834,100 

133,126 
6,918,260 
301,000 

172,275 

6,686,475 

The  amount  of  freight  reported  above  ia  7,520  tons  more  than  reported  for  1899. 


E  13. 

IMPROVEMENT  OF  FIVE-MILE  RIVER  HARBOR,  CONNECTICUT. 

Project. — To  dredge  a  channel  8  feet  deep  at  mean  low  water  and 
100  feet  wide  from  Long  Island  Sound  to  the  head  of  the  harbor,  a 
distance  of  about  6,000  feet,  at  an  estimated  cost  of  $45,000. 

No  work  was  done  during  the  fiscal  year  from  lack  of  sufficient 
funds.  No  impairment  of  the  dredged  channel  as  to  depth  or  width 
has  been  reported,  and  no  examination  or  survey  has  been  made  since 
the  completion  of  work  in  June,  1899. 

The  project  requires  for  its  completion  the  dredging  of  the  8-foot 
channel  100  feet  wide  where  the  present  width  is  60  feet,  and  extend- 
ing it  up  to  the  head  of  the  harbor,  a  distance  of  about  1,600  feet, 
where  the  present  depths  are  generally  less  than  2  feet. 

Five-mile  River  is  in  the  Fairfield  collection  district  and  is  about  13  miles  west  of 
Bridgeport,  the  port  of  entry.  The  nearest  light-house  is  on  Sheffield  Island,  nearly 
2  miles  from  the  mouth  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Schuyler, 
at  the  head  of  Long  Island  Sound,  27  miles  southwest. 

Money  statement. 

July  1,  1900,  balance  unexpended   $58. 41 

July  1,  1901,  balance  unexpended   58. 41 


Amount  (estimated)  required  for  completion  of  existing  project   22, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

Appropriations  for  improving  harbor  at  Five-mile  River,  Connecticut, 
have  been  made  as  follows: 


Application. 

Date. 

Amount. 

Aug.  11,1888 
Sept.  19,1890 
July  13,1892 
Aug.  18,1894 
June  3,1896 
Mar.  8,1899 

$5,000 
5,000 
5,000 
2,500 
2, 500 
2,500 

Do  

Do  

Do  

Do  

Do  

Total  

22,500 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 

[Through  the  courtesy  of  Hon.  Charles  W.  Bell,  Rowayton,  Conn.] 
Arrival  and  departure  of  vessels. 

FIVE-MILE  RIVER  HARBOR. 
[Draft,  3  to  8  feet;  tonnage,  40  to  104  gross  tons.] 


Kind  of  vessel. 


Steamers  (Including  oyster  steamers). 

Sailing  vessels  

Barges  


Total 


a  Includes  the  numerous  trips  made  by  about  40  small  oyster  boats. 
Freight  received  and  shipped  by  water. 


Chief  articles. 


Tons. 


Estimated  receipts: 

Coal  

Oysters  

Miscellaneous  (not  otherwise  included) 


Total  receipts . 


Estimated  shipments: 

Oysters  for  foreign  shipments  

Other  transactions  in  oysters  and  clams,  sales  to  dealers,  planters,  and 

consumers,  about  

Oyster  shells  


Total  shipments 


2,200 
12,000 
500 

811,000 

220, 000 
4,000 

14, 700 

235,000 

2,500 

63,000 

10,000 
5, 400 

122,000 
16,200 

17,900 

201,200 

The  amount  of  freight  reported  above  is  15,540  tons  more  than  reported  for  1897, 
which  was  the  last  report  heretofore  received. 


E  14. 

IMPROVEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

Project. — To  dredp^e  (a)  a  channel  in  the  West  Branch  7  feet  deep,  150 
feet  wide,  and  1^  miles  long,  with  a  basin  between  harbor  lines  at  its 
head;  and  (b)  a  channel  in  the  East  Branch  9  feet  deep,  100  feet  wide 
for  a  length  of  8,535  feet  and  50  feet  wide  the  remaining  1,200  feet  to 
the  head  of  the  harbor;  total  estimated  cost,  $123,500. 

No  work  was  done  in  this  improvement  during  the  year  from  lack 
of  sufficient  funds.  No  impairment  of  channel  depths  has  been 
reported  since  the  close  of  work  in  1899,  and  it  is  belicA^ed  that  none 
has  occurred.  Completion  of  the  project  requires  that  channels  and 
basins  be  dredged  to  full  width  and  depth  in  the  upper  part  of  each 
branch  of  the  harbor,  and  that  the  remaining  bowlders  be  removed 
from  the  East  Branch. 

Stamford  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  light-house  on  the  middle  ground  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  southwest. 


AITKN  K      KVA'OK'V  MA.lOli  LKACJl. 


1  185 


Mom  II  si  alt  Intnl. 

July  1,  11)00,  balaiuv  unoxpoiKhMl   $1,248.52 

Juiic  ;U),  1!K)1,  aniouMl  i'X|kmi<1<'(1  (luriii<i;  liscal  year   14.  li) 


.Iiilv  1,  11)01,  halaiicc  uncxiH'udcd 
.Inly  1,  11>01,  outstaiidiii^'  iiahilitici 


.liilv  1,  11)01,  balance  available 


l,234.:i3 
3.00 

1,231.33 


Ainount  (estiniated)  miuinvl  for  coiuplotion  of  ('xisrm<j:  jirojcct   82,500.00 

Amount  that  can  be  prolitablv  expended  in  liscal  year  endinj^  .Inne  30, 

11)03,  in  addition  t  ■  tiie  balance  nnexpended  July  1,  11)01   25,000.00 

Submitted  in  compliance  with  re(iuirementM  of  sundry  civil  act  of  June 

4,  181)7. 

Appropriations  for  iiiiprovini;"  Stamford  Iljirhor,  Connecticut,  liiive 
boon  made  as  follows: 


Application. 


For  previous  projects: 

Dredging  West  Branch  5  feet  deep. 

Do  

Do  


For  the  present  project: 

Dredging  and  rock  removal,  East  Branch,  813,800;  dredging  West 

Branch.  $1,-200  

Dredging  and  rock  removal,  East  Branch,  $5,000;  dredging  West 

Branch,  r>,000   

Dredging  West  Branch  

Dredging  


Aggregate 


Date. 


Aug.  5, 18H6 
Aug.  11,1888 
Sept.  19, 1890 


July  13,1892 

Aug.  18,1894 
June  3,1896 
Mar.   3, 1899 


Amount. 


no, 

5, 


000 
000 
000 


$20, 000 


000 
000 
000 


11,000 
61,000 


COMMERCIAL  STATISTICS  FOR  TIIE  CALENDAR  YEAR  1900. 
[Through  the  courtesy  of  Mr.  Charles  H.  Leeds,  deputy  collector  of  customs.] 
Arrival  and  departure  of  vessels. 
[Draft,  5  to  15  feet;  tonnage,  20  to  550  tons.] 

Kind  of  vessels. 

Steamers  

Sailing  vessels  

Barges  

Total  


Round 
trips. 


1,081 
289 
671 


Freight  received  and  shrpjjed  by  water. 


Chief  articles. 

Tons. 

Estimated 
value. 

Coal  

80,500 
18, 516 
167, 862 

$425,000 
185, 000 
5,575, 000 

Building  materials  

Miscellaneous  

Total  

266, 878 

6, 185, 000 

The  above  figures  show  an  increase  of  9, It)!  tons  of  freight  from  that  reported  for 
1899. 

This  report  includes  all  the  harbor  of  Stamford,  east  and  west  sides. 
ENG  1901  75 
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E  15. 

IMPROVEMENT  OF  HARBOR  AT  COSCOB  AND  MIANUS  RIVER, 

CONNECTICUT. 

Project. — To  dredge  a  channel  1.2  miles  in  length,  6  feet  deep  at 
mean  low  water,  150  feet  wide  from  the  6-foot  curve  in  the  harbor  to 
the  bridge,  0.1  mile,  and  thence  100  feet  wide  to  the  head,  0.8  mile; 
also  a  turning  basin  near  the  lower  end  300  by  1,750  feet  and  7  feet 
deep  at  mean  low  water,  at  an  estimated  cost  of  $54,000. 

No  work  was  done  during  the  fiscal  year,  from  lack  of  sufficient 
funds.  No  impairment  of  the  dredged  channel  as  to  depth  or  width 
has  been  reported,  and  no  examination  or  survey  ha»  been  made  since 
the  completion  of  work  in  July,  1899. 

The  project  now  requires  for  its  completion  the  dredging  of  the 
remaining  half  of  the  7-foot  turning  basin  and  extending  the  6-foot 
channel  100  feet  wide  up  the  harbor  to  its  head,  a  distance  of  about 
0.5  mile,  where  the  present  depths  are  about  2  feet. 

Coscob  Harbor  and  Mianus  River  are  in  the  collection  district  of  Fairfield,  Conn., 
of  which  Bridgeport  is  the  port  of  entry.  The  nearest  light-house  is  on  Great  Cap- 
tains Island,  about  2  miles  southwest  from  the  harbor  entrance.  Fort  Schuyler, 
Throgs  Neck,  New  York,  18  miles  to  the  southwest,  is  the  nearest  work  of  defense. 

Money  statement. 

Jul  y  1 , 1 900,  balance  unexpended   $170.31 

July  1, 1901,  balance  unexpended   170.  31 

Amount  (estimated)  required  for  completion  of  existing  project   35,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

■     1903,  in  addition  to  the  balance  unexpended  July  1, 1901    10, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

Appropriations  for  improving  Coscob  Harbor  and  Mianus  River 
have  been  made  as  follows: 


Ai)i)lication.  ^ 

Date. 

Amount. 

Jnlv  13,1892 

»7,000 

Dredging  above  railway  bridge  

Ang.  18,1894 

4,000 

Dredging  turning  basin  and  above  railway  bridge  

June  3,1896 

8,000 

Total  

19, 000 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 
[Through  the  courtesy  of  Mr.  E.  F.  Lockwood.] 
Arrivals  and  departures  of  vessels. 
[Draft,  4  to  8  feet;  tonnage,  25  to  100  tons.] 


Kind  of  vessel. 

Number 
of  vessels. 

Number  Aggregate 
of  triDs 

of  trips.  1  j^ipg 

Steamers    

63 
34 

500  15,000 
63  1,650 
34  1  4,900 

Barges  

Totjilo  

99 

597.  21,650 

a  Does  not  include  "several  oyster  sloops,  a  few  score  of  yachts,  both  steam  and  sail,  and  several 
tugs  that  go  to  Mianus  when  the  tide  is  high." 
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\ '1111  I  111  I'll  It  t^. 

Tons. 

EHtlmat(!d 
value. 

Ro('('ii>(s:  Coal,  timber,  oyHfors,  Imnlwnro,  sliiplxiildinj,'  niatorialH,  and  ffencral 

7,<m 

2,000 

8r2:!,0()0 
30, 000 

Sliipnu'iits:  Ico,  car  sweepers,  ovsters,  (Isli,  and  farm  produce  

9,900 

ir)3,ooo 

The  amount,  of  freifjlita  reported  above  is  540  tons  more  Hum  reported  for  1899. 
In  this  report  Mr.  I.ockwood  r(>|)ejits  liis  former  .stjitemeiit      rej^anlH  the  i)resent 
need  of  contmuing  the  ihedging  in  the  ui)per  part  of  the  harbor. 


E  i6. 

improvemp:nt  of  Greenwich  harbor,  Connecticut. 

Project. — To  dredge  a  channel  90  feet  wide  from  the  mouth  of  the 
hai'bor  to  a  causeway  at  its  head,  to  be  9  feet  deep  at  mean  low  water 
to  the  lower  docks,  a  distance  of  half  a  mile,  and  (5  feet  deep  above,  a 
distance  of  lialf  a  mile;  the  upper  end  is  to  be  slightly  enlarged,  to 
form  a  turning  basin;  all  at  an  estimated  cost  of  $i^0,000. 

No  work  was  done  on  this  improvement  during  the  fiscal  3'car  from 
lack  of  sufficient  funds.  Since  the  completion  of  work  in  January, 
1898,  no  impairment  of  the  dredged  channel  as  to  width  or  depth  has 
been  reported  and  no  examination  or  survey  has  been  made. 

The  project  now  requires  for  its  completion  dredging  the  9-foot 
channel  its  full  length  Avhere  depths  are  now  from  6  to  9  feet,  and 
dredging  the  remaining  half  of  the  6-foot  channel  along  the  docks  to 
obtain  full  width  where  the  depths  now  average  about  2  feet,  and  the 
width  is  4:6  feet. 

Greenwich  Harbor  is  in  the  collection  district  of  Fairfield  Conn. ,  of  which  Bridge- 
port is  the  point  of  entry.  The  nearest  light-house  is  on  Great  Captains  Island,  about 
2  miles  southward.  The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck, 
N.  Y.,  about  16  miles  to  the  southwest. 

Money  state7ne7it. 


July  1,  1900,  balance  unexpended   $878. 15 

June  30,  1901,  amount  expended  during  fiscal  year   26.  60 


July  1,  1901,  balance  unexpended   851.  55 


Amount  (estimated)  required  for  completion  of  existing  project   14,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    14,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

The  only  appropriation  for  improving  Greenwich  Harbor,  Connecti- 
cut, is  the  one  of  $6,000  made  by  the  river  and  harbor  act  of  June  3, 
1896. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1900. 

These  statistics  have  been  asked  for,  but  have  not  been  received.  The  last  report 
received  was  for  1897,  as  follows: 


Arrivals  and  departures  of  vessels. 
[Draft,  3  to  14  feet;  tonnage,  40  to  750  tons.] 


Kind  of  vessel. 

Number  of  round  trips. 

Steamer  Maid  of  Kent,  passenger  and  freight  line  

Sailing  vessels,  schooners,  brigs,  and  sloops  

Daily  trips. 
Do. 

Weekly  trips. 

Two  and  three  each  week. 

Steam  barges,  steam  canal  boats,  and  steam  lighters  

Coal  barges  (in  tow  of  tugs)  

Freight  received  and  shipped  by  water. 


Chief  articles. 


Estimated 
value. 


Coal  

Lumber,  15,000,000  feet  

Brick,  12,000,000  

Gravel,  30,000  cubic  yards  

Trap  rock,  30,000  cubic  yards  

Crushed  stone,  30,000  cubic  yards  

Lime,  60,000  barrels  

Cement,  60,000  barrels  

Plaster,  60,000  barrels  

Wall  plaster  and  mortar  in  bags  

Grain,  500,000  bags  

Quarried  stone,  7,500  cubic  yards  

Miscellaneous,  tile  pipe,  iron  pipe,  bluestone  flagging,  etc  

General  freight  by  propeller  Maid  of  Kent  (150  tons  each  trip) 


Total. 


25,000 
15,000 
24,000 


9,000 

2, 500 
2, 500 

13,000 
5,000 

45, 000 


176,000 


S125, 000 
2, 500, 000 
75,000 

45,000 


75,000 

15,000 
450, 000 

22, 500 
125, 000 
2,000,000 


5,432,500 


The  above  figures  show  an  increase  of  66,500  tons  over  the  report  for  1894,  which 
was  the  only  one  received  heretofore. 


E  17. 

EXAMINATION  AND  SURVEY  OF  BRANFORD  HARBOR,  CONNECTICUT. 
[Printed  in  House  Doc.  No.  100,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  23^  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports 
dated  September  12  and  November  2,  1900,  by  Maj.  Smith  S.  Leach, 
Corps  of  Engineers,  upon  preliminary  examination  and  survey, 
respectively,  of  Branford  Harbor,  Connecticut,  made  to  compl}^  with 
requirements  of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

Major  Leach  su])mits  a  project  for  improvement  by  dredging  a  chan- 
nel 100  feet  wide  and  8^  feet  deep  at  mean  low  water  through  the 
upper  part  of  the  Branford  River,  from  the  lower  to  the  upper  docks, 
at  an  estimated  cost  of  $5,000,  and  |250  per  annum  for  maintenance. 
He  considers  the  locality  to  be  worthy  of  improvement  by  the  General 
Government,  and  his  views  are  concurred  in  by  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  Division  Engineer. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineers., 

U.  8.  Army. 

Hon.  Elihu  Root, 

Secretar'y  of  War. 


AIM'KNDIX    K    -JiKPoK'l'  OK   MA,M)Jt  LKM'U. 


1  1  H\} 


I'JiKl.lIMlNAltV    KXAMINATION   OF   liltANFOlM)   IIAIMtOli,  (^ONN  KOTIOLT. 

IInitki)  Statks  Kn(jinkkii  Offiok, 
IVrtr  Lniulon,  Conti.,  Sejdenilx^r  J^2,  VJOO. 

(iKNEKAl:  Pursujint  to  tli(^  i)r()visi()ns  of  tlie  Jict  of  (/onj^rc.ss  a})- 
provod  fl imc  (),  ItHH),  nmkiiij^-  provision  for  oinei-j^ciicics  in  liver  jind 
Imrbor  worivs,  for  ('(M-taiii  surveys,  otc,  and  instructions  convc^'cd  in 
1  )rpartnHMit  letter  of  18,  I  hav(*  the  honor  to  submit  the 

following- pi'eliniinary  report  upon  Hi-aiiford  llai  bo!',  C'onnectieut. 

This  harboi"  was  the  subject  of  a  pi'eliininary  examination  followed 
by  a  survey  and  report  ther(M)n  in  ISSli  (Re])()rt,  (yhi(d'  of  Knj>ineers, 
18S4,  Part  1,  pp.  (378-()81),  from  which  reports  and  from  the  liit(^st 
Coiist  Survey  map  of  the  locality  the  physical  description  of  the  har- 
bor herein  ])resented  is  dtM-ived. 

Branford  Harbor,  (Connecticut,  shown  on  sheet  Coast  and 

Geodetic  Survey,  is  on  the  north  shoi-e  of  Lon^^  Island  Sound,  a  few 
miles  east  of  New  Haven.  The  harl)()r  atl'oi'ds  access  to  and  terminal 
facilities  at  the  town  of  Bi'anford,  of  about  5,000  iidiabitants,  with 
manufacturino-  and  o-cneral  commercial  interests.  Taken  in  its  com- 
mercial sense,  the  harl)or  of  Branford  consists  of  a  narrow,  tortuous, 
tidal  stream  2  miles  lono-,  and  an  inner  and  outer  bay.  The  inner  hwy 
is  rouo'hly  circular  in  shape,  with  a  diameter  of  one-half  mile,  and  the 
outer  bay  is  approximately  a  mile  s(|uare.  The  two  arc  separated  by 
the  projectino-  point  of  Indian  Neck  on  the  east  and  a  chain  of  rocks, 
the  two  largest  and  principal  ones  being-  known  as  the  Big  and  Little 
Mermaids.  The  outer  half  of  the  outer  bay  has  a  depth  of  VI  to  18 
feet,  and  the  inner  half  5>  to  12  feet.  The  prevailing  depth  of  the  inner 
bay  is  5  to  \)  feet.  The  low^er  half  of  the  river  is  relatively  deep, 
exhibiting  soundings  of  10  to  IT  feet  at  low  water.  The  upper  half  of 
the  river  is  shoaler,  no  soundings  being  shown  on  the  Coast  Survey 
chart,  but  from  pei-sonal  observation  and  other  sources  of  information 
I  conclude  that  the  prevailing  low^-w\ater  depth  is  2  to  3  feet  in  a  narrow 
channel.  There  are  two  bridges,  one  at  the  upper  end  of  the  river  as 
described  and  the  other  half  a  mile  below.  The  latter  has  a  narrow 
sliding  draw.  The  portion  between  the  bridges  has  no  docks  or  other 
terminal  facilities,  and  gives  evidence  of  no  present  or  prospective 
navigation.  Just  below  the  lower  bridge  is  the  site  of  the  Malleable 
Iron  Works,  a  large  concern  emploving  several  hundred  people  and 
receiving  and  shipping  considerable  quantities  of  materials  and  finished 
product  by  water.  From  the  point  where  the  river  debouches  into  the 
upper  bay  to  a  point  between  the  Mermaids,  a  distance  of  about  half 
a  mile,  the  prevailing  depth  is  about  8  feet  at  low  water  with  a  bottom 
mainl}^  of  soft  mud.  From  this  point  outward,  1)  feet  can  be  carried 
at  low  water. 

The  natural  depth  of  the  harbor  therefore  appears  to  be  8  feet  at 
low  water;  and,  to  augment  that  depth,  it  will  be  necessar}^  to  dredge 
through  the  inner  bay  from  the  mouth  of  the  river  to  the  Mermaids 
to  give  an  additional  foot,  and  a  farther  distance  outward  to  give  any 
more.  But  in  the  river's  present  condition  some  of  the  principal 
industries  can  not  be  reached  with  the  full  natural  low-water  depth  of 
the  harbor;  an.d  this  would  appear  to  be  a  condition  demanding  a  rem- 
edy, which  can  be  found  in  extending  by  dredging  a  channel  of  8  feet 
depth  with  proper  width  over  about  a  half  to  three-eighths  of  a  mile 
immediatel}^  below  the  k)W(n-  l)ridge.    This  measure  of  improvement 


1190     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


at  least,  provided  there  are  no  difficulties  to  greatly  enhance  its  cost, 
appears  from  present  information  to  be  a  reasonable  concession  to  the 
interests  involved;  and  I  have  therefore  the  honor  to  state  that,  in  my 
opinion,  the  harbor  of  Branford  is  worthy  of  improvement. 

The  cost  of  a  survey  will  be  nominal,  and  no  estimate  therefor  is 
submitted.  The  commerce  of  the  harbor  of  Branford,  as  furnished 
me,  under  date  of  August  31,  by  Mr.  Alfred  E.  Hammer,  president  of 
the  Branford  Board  of  Trade,  is  as  follows: 

Tonnage  of  the  2>ort  for  one  year. 


INCOMING. 

Tons. 

Iron   8,  274 

Coal   19,283 

Molding  sand,  etc   5,  345 

Lumber   1,  363 

Feed   280 

Fertilizer   350 


Total   34,895 

OUTGOING. 

Coal   80 

Supplies   40 


Total   120 


Stone  quarries  in  Branford  River  and  Harbor  proper,  when  working, 
send  out  3,000  to  4,000  tons  per  month,  or  estimated  40,000  tons  per 
year. 

Very  respectfully,  your  obedient  servant. 

Smith  S.  Leach, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

CMef  of  Engineers.,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

JSTew  York,  Septemler  13,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
views  of  the  district  officer. 

G.  L.  Gillespie, 

Colonel,  Corps  of  Engineer's, 

Division  Entjineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

Septemher  15,  1900. 

Respectfully  submitted  to  the  Secretaiy  of  War. 

This  is  a  report  upon  preliminary  examination  of  Branford  Harbor, 
Connecticut,  required  by  the  provisions  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 
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'V\w  liarlu)!'  is  reported  (o  he  wordiy  of  iiiiprov  (Miicnt.  iiiid  I  rccoin- 
iiUMul  (hjii  a  siir\'ev  he  made  and  (he  coslol'  iiiiproNciiicnt  proposed  Ixi 
estimated. 

floiiN  M.  Wilson, 

/)/'/</.  (tf'h.^  Chief  of  KnginrtTK^ 

IL  S.  A  run/. 

[Tliinl  iudnrscmfiil.  I 

War  r)i:rAin  ment, 

Svpicnihvr  IH,  J'JOU. 
Approved  as  roeonnnended  by  tlie  ('liief  of  Pwnj»;inoors. 

G.  D.  Mkikle.toiin, 

Acting  Secret ((vy  of  War. 


survey  of  branford  harbor,  connecticut. 

United  States  Engineer  Office, 

Ne^n  London^  Conn.^  Novemher  2.^  1000. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  Branford  Harbor,  Connecticut,  made  in  pursuance  of  a  pro- 
vision of  the  act  of  Conoress  appro\'ed  Jiuie  6,  1JK)0,  the  survey  having 
been  preceded  by  a  preliminar}^  examination  and  favorable  report,  as 
required  by  law. 

'hiis  locality  was  the  subject  of  a  preliminar}^  examination  made  in 
188!^,  followed  by  a  survey  in  1883,  under  a  provision  of  the  act  of 
August  2,  1882.  The  reports  are  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1884,  pages  678-681. 

The  Held  work  of  the  survey,  done  at  nominal  cost,  occupied  parts 
of  two  days,  October  16  and  17,  and  had  for  its  object  to  correct  to 
date  the  result  of  prior  surve\'s.  To  establish  a  tidal  reference,  a 
series  of  readings  was  taken  at  New  Haven  simultaneous  with  those 
of  October  16  at  Branford.  A  comparison  of  the  two  curves  indicates 
that,  except  as  to  synchronism,  the  tidal  regimen  is  substantially 
identical  at  the  two  places.  The  plane  of  mean  low  water  at  Branford 
is  taken  at  the  same  elevation  as  at  New  Haven.  An  inspection  of 
the  New  Haven  record  indicates  that  tides  1  foot  below  mean  low 
water  occur  with  sufficient  frequency  to  make  them  of  importance 
from  the  navigation  standpoint.  ''Low  water"  as  used  in  this  report 
is  therefore  taken  at  1  foot  below  mean  low  water  at  New  Haven,  and 
all  depths  herein  given  have  reference  to  the  plane  of  that  low  water 
unless  otherwise  indicated.    The  mean  rise  of  tide  is  6  feet. 

The  harbor  of  Branford  is  the  lower  part  of  a  small  tidal  stream 
called  Branford  River,  and  a  small  bay  or  indentation  in  the  north 
shore  of  Long  Island  Sound,  a  short  distance  east  of  New  Haven, 
through  which  the  river  debouches.  The  bay  is  about  a  mile  wide  and 
a  mile  and  a  half  long,  with  rocky  shores,  and  two  detached  rocks 
called  "The  Mermaids,"  rising  above  high  water  near  the  middle  of 
the  ba}^  and  about  100  yards  apart.  The  depth  of  water  across  the 
mouth  of  the  bay  is  about  15  feet  at  low  water,  and  it  shoals  gradually 
to  feet  between  The  Mermaids.  Thence  to  the  junction  of  bay  and 
river  it  is  very  uniform  at  7^  feet  below  low  water.  A  6-foot  lump, 
shown  on  the  published  Coast  Survey  Chart  No.  261,  could  not  be 
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found,  and  is  believed  to  have  disappeared.  Local  fishermen  who 
have  repeatedly  raked  the  bay  for  clams  assert  that  the  entire  bed  is 
perfectly  level.  Certain  riprap  stones  accidentally  deposited  on  the 
bottom,  and  the  removal  of  which  was  suggested  in  the  report  on  the 
preliminary  examination  of  1882,  have  also  disappeared,  and  have 
probably  buried  themselves  in  the  mud. 

The  channel  of  Branford  River  to  and  above  the  town,  while  resting 
at  points  against  bluff  and  rocky  banks,  has  in  the  main  the  character 
of  a  swamp  drain,  or  coule,  a  mere  depression  in  a  broad  area  of 
swamp  or  salt  meadow,  without  definite  margins  and  of  very  soft 
material. 

About  2  miles  above  the  mouth  of  the  river  navigation  is  interrupted 
by  a  stone  causeway  with  two  openings  or  sluices  hung  with  tide  gates. 
These  gates,  which  appear  to  be  in  working  condition,  limit  the  full 
rise  and  fall  of  tide  to  the  river  below  them,  and  thus  reduce  the  tidal 
prism,  upon  which  the  size  of  the  natural  channel  depends.  One  and 
five-eighths  miles  above  its  mouth  the  river  is  crossed  by  a  wooden 
trestle  bridge  with  a  rolling  draw  over  the  channel.  This  bridge  is  in 
a  dilapidated  condition  and  at  the  time  of  the  survey  was  closed  to 
teams.    There  is  no  evidence  of  recent  navigation  above  this  bridge. 

Immediately  below  the  bridge,  on  the  west  side  of  the  river,  are  a 
coal  and  lumber  yard  and  the  extensive  works  of  the  Malleable  Iron 
Fittings  Company.  There  is  a  substantial  dock  along  the  combined 
front,  with  a  depth  of  4  to  5  feet  along  the  upper  half  and  3  to  1  feet 
along  the  lower,  the  latter  obtained  by  private  dredging  since  the  former 
survey.  A  short  distance  below,  a  mile  and  a  quarter  from  the  mouth 
of  the  river,  is  another  coal  pocket,  having  an  available  depth  of  7i 
feet  at  low  water  along  its  front. 

The  limiting  low- water  depth  through  the  bay  to  the  mouth  of  the 
river  is  7i  feet.  The  lower  river  presents  low-water  depths,  in  a 
channel  of  navigable  width,  of  from  9  feet  at  a  single  point  just  inside 
the  mouth  to  11  feet  and  upward,  then  shoaling  to  7i  feet  at  the  lower 
coal  dock.  From  the  lower  coal  dock  to  the  upper  dock  the  channel 
gradually  shoals,  though  not  regularly,  to  3  feet  at  low  water  at  and 
near  the  docks,  which  is  the  limiting  depth  for  navigation  to  the 
upper  docks.  It  is  to  be  noted  that  this  corresponds  to  9  feet  at  aver- 
age high  water. 

It  appears,  then,  that  the  present  navigable  capacity  of  Branford 
Harbor — its  natural  capacity — is  7i  feet  at  the  assumed  low  water,  1 
foot  below  mean  low  Avater.  The  occasions  when  any  arriving  vessel 
will  find  less  than  the  depth  stated  will  be  so  few  that  they  may  be 
neglected.  This  depth  can  be  carried  to  the  lower  coal  dock,  but  the 
natural  depth  can  not  be  carried  to  the  upper  docks,  where  a  large 
part  of  the  ])usiness  is  done,  and  which  can  be  reached  with  no  greater 
draft  than  3  feet  at  the  assumed  low  water,  though  the  depth  in  the 
greater  part  of  the  channel  to  l)e  traversed  is  somewhat  more. 

The  improvements  which  local  opinion  demands  are  set  forth  in  a 
conununication  from  Mr.  Alfred  E.  Hammer,  president  Branford 
Board  of  Trade,  which  is  appended  hereto,  and  to  which  attention  is 
invited.  Depths  of  10  feet  at  mean  low  wate)'  in  the  upper  harbor 
and  12  feet  in  the  lower  are  desired,  as  also  a  breakwater  from  Indian 
Neck  to  The  Mermaids,  to  convert  the  inner  bay  into  a  harbor  of 
refuge.  To  extend  the  natural  depth  of  7i  feet  at  the  assumed  low 
water,  or  8i  feet  at  mean  low  water,  to  the  upper  wharves,  so  as  to 
make  this  depth  available  for  all  the  connnerce  of  the  harbor,  would 
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riMjuirt'  (lie  (Ircdo-'mo-  of  ii])Out  20, ()()()  cubic  yards  cf  soft  iiiiilcrial, 
cstinmtcd  to  c-ost,  iiicliidlnjif  inspection  juhI  jidmiiiisti alioii,  ii>r),(M)(>, 

To  increase  the  natural  dc^ptli  to  \)  fcot  at  low  water,  oi*  10  feet  at 
mean  low  water,  would  re(|uir(»  driMltrino-  oviw  th(;  sjiuie  ai'oa  in  the 
uppiM'  harbor  to  a  j>reater  depth,  and,  in  additiori,  di'edj^injr  thi'ough 
tiii^  hay  from  The  ^lermaids  into  the  ri\'er.  Tlu^  total  riMpiired  may 
ho  stated  at  120,000  cul)ic  yards,  which  will  i)r()i)al>ly  cost,  includin<r 
insp(H-tion  and  administration,  $25,000. 

secure  a  o-reater  de])th  than  1)  ^wi  at  low  water,  or  10  fe(»t  at 
mean  low  water,  the  dredoino-  nuist  he  carric^l  thi'ouo-h  the  river, 
(^xcept  the  deepest  reaches,  and  must  he  (^xtc^nded  outside  'I'he  Mer- 
maids a  distance  of  several  hundrcHl  feet  for  each  foot  of  additional 
depth  desired. 

In  my  oi)inion,  Branford  Harbor  is  neither  by  its  area,  depth,  nor 
situtition  adapted  to  use  as  a  i"efu^(^  for  any  eonmierce  except  its  own; 
and  its  own  can  find  adecpiate  siielter  by  ^•oin.y"  into  the  mouth  of  the 
river.    Hence  no  expenditure  for  a  breakwater  seems  justifiable. 

As  compared  with  other  harbors  in  this  district  for  which  improve- 
ments have  been  projected,  a  depth  of  7i  feet  at  th(^  lowest  of  pre- 
vailino^  low  waters,  or  18^  feet  at  corresponding  hi<»h  waters,  appears 
to  me  to  be  fairly  eommensurate  with  a  commerce  of  the  kind  and 
amount  which  Branford  Harbor  possesses.  This  eommeree  is  given 
in  the  appended  letter  of  Mr.  Hammer,  above  referred  to.  It  amounts 
to  34,000  tons  per  annum  of  incoming,  and  120  tons  of  outgoing 
freight.  There  is  also  an  estimate  of  40,000  tons  per  annum  for  the 
granite  quarries  if  they  could  be  operated.  As  many  quarries  which 
have  excellent  water  facilities  are  idle,  it  can  not  be  assumed  that  the 
improvement  of  the  harbor  will  make  these  quarries  active.  1  note 
that  these  figures  ai'e  substantiall}"  the  same  as  were  reported  to  the 
officer  who  made  the  former  sur\'oy,  twent3^-seven  years  ago. 

Vessels  entering  the  harbor  with  its  natural  draft  may  reasonably 
claim  the  privilege  of  carrying  this  draft  to  the  upper  docks  and  of 
lying  in  the  adjacent  channel  without  grounding  at  low  water.  I 
therefore  submit,  as  a  project  for  the  improvement  of  Branford  Harbor, 
the  development  and  maintenance  by  dredging  of  a  channel  100  feet 
wide  and  8^  feet  deep  at  mean  low  water  through  the  upper  part  of 
the  river  between  the  lower  and  upper  docks,  at  an  estimated  cost  of 
$5, 000  for  opening  the  channel,  and  |250  per  annuui  for  its  maintenance. 

I  consider  the  hai  bor  of  Branford  worthy  of  improvement  by  the 
United  States  to  the  extent  above  recommended. 
Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Cldef  of  Engineers^  ZL  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

N'eiv  York,  Novemher  6,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  views  of  the  district  officer. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 

Division  Engineer. 
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LETTER  OF  THE  BRANFORD   (cONN. )   BOARD  OF  TRADE. 

Branford,  Conn.,  August  31,  1900. 

Dear  Sir:  In  further  reply  to  yours  of  August  13  I  would  give  you  the  following 
data  regarding  the  improvements  desired  in  Branford  Harbor  and  River: 

i'irst.  Depth  at  low  water  desired :  Ten  feet  in  river  channel  at  upper  part  and  12 
feet  at  the  harbor  bar. 

Second.  Location:  Channel  to  be  deepened  from  Indian  Neck  Avenue  Bridge,  just 
above  factory  of  Malleable  Iron  Fittings  Company,  to  point  below  Dutch  House 
wharf  (so-called),  where  the  channel  is  now  the  desired  depth. 

Removal  of  bar  at  the  mouth  of  the  harbor,  east  of  Mermaids. 

Breakwater  to  be  constructed  from  southeast  point  of  Mermaids  to  Indian  Neck 
Point. 

Third.  Tonnage  of  the  port  for  one  year  as  follows: 

INCOMING. 


Malleable  Iron  Fittings  Company  (July,  1899,  to  July,  1900):  Tons. 

Iron   6,000 

Coal   7,  665 

Molding  sand   2,  330 

Fire  and  core  sand   1,  063 

Fire  clay   255 

Yale  &  Towne  Manufacturing  Company  (vear  1899): 

Coal   4,095 

Clay  and  molding  sand   1,  695 

Iron   897 

F.  Jourdan  &  Son  (year  1899): 

Coal   2,823 

Lumber   1 ,  363 

S.  V.  Osborn  (July,  1899,  to  July,  1900): 

Coal   4,700 

Feed   30 

Branford  Electric  Railway  Company: 

Rails  and  trap  rock   1,  377 

M.  C.  Prout,  freighter: 

Feed   250 

Fertilizer   179 

E.  R.  Kelsey,  fertilizer   175 


Total   34,897 


OUTGOING. 

S.  V.  Osborn,  coal   80 

E.  R.  Kelsey,  supplies   40 


Stone  quarries  in  Branford  River  and  Harbor  proper,  when  working,  send  out 
3,000  to  4,000  tons  per  month,  or,  estimated,  40,000  tons  per  year,  making  a  total  of 
40, 1 20  tons  outgoing. 

We  have  never  been  able  to  guarantee  sufficient  water  here  for  regular  steamer 
service  for  outgoing  freight;  but  we  have  been  assured  more  than  once  by  steamship 
companies  that  such  a  plan  would  be  considered  were  the  water  facilities  increased. 

The  question  of  draft  for  vessels  is  growing  more  and  more  upon  us,  as  the  tendency 
is  to  build  not  only  vessels  but  the  coal  barges  and  boxes  larger  and  requiring  deeper 
water  for  their  safety. 

The  advantage  derived  to  shippers  in  sending  out  freight  by  water  is  very  great, 
but  of  necessity  small  boats  have  to  be  engaged,  and  to  make  many  more  trips  than 
would  boats  with  larger  capacity. 

Our  quarries  especially  report  it  very  difficult  to  procure  boats  to  come  into  the 
harbor  to  do  their  freighting. 

Fourth.  Factories  and  business  interested  in  the  matter:  Two  factories  employing 
1,350  hands;  two  carriage  factories;  two  lumber  and  coal  wharves;  two  stone  quar- 
ries; farming  interests  that  procure  feed  by  boat;  oyster  business  now  worked  to 
some  extent. 

Mr.  H.  C.  Rowe,  of  New  Haven,  states  that  if  improvements  were  made  in  the 
harbor  facilities  he  would  establish  here  a  branch  of  his  oyster  business. 

Fifth.  Excursion  business:  Pawsoii  ]*ark,  opened  to  excursion  business  during  the 
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HoaHon,  and  has  iivcrivjjicd  20, 000  visiloi's  jxt  Hcasoii  for  ten  yciirs,  coiiiiii^'  )»y  hout. 
moHtlv  from  New  llnviMi. 

Ah  it  is,  tlu'ir  boats  have  Ikhmi  siibjoct  to  very  serious  (Unlays  at  times,  owin^  to 
sliallowness  of  water;  and  the  maiia^'ers  liave  b(>eii  obM<;ed  to  turn  away  many  par- 
ties will)  could  come  only  on  lar^e  l)oals,  which  could  not  be  aceoniniodated  in  llui 
harbor. 

A  larut*  nundHM-  of  smaller  excursion  i)arlies  come  in  on  oyst(^r  steamers,  yachts, 
and  small  boats,  landinjjj  at  l)oiU)le  Beach,  Hianford  Point,  and  Pavvson  I*ark. 

There  is  also  an  excursion  business  from  Pranfoi'd  ('enter  down  the  rixcr  to  points 
both  in  the  harboi-  and  outside  alon^  the  shore. 

Sixth.  Shij)pin«j::  The  followinij:  boats  have  been  l>uilt.  al  i>ranf<ti-d  shipyards: 

'I'on.s. 


Schooner  PantluM'   200 

Schooner  Steven  llotchkiss   200 

Schooner  (Jolden  (rate   180 

Sciiooner  I'ldorado   30 

Sloop  Wave   30 

Steamer  Cvfjnet   10 

Sloo})  Sara  Jane   10 


According  to  the  last  information  I  had  there  are  at  present  liailing  from  Branford 
six  large  schooners,  one  barge  steamer,  four  oyster  sloops,  a  nnnd)er  of  smaller 
oyster  boats,  aggregating  1,500  to  2,000  tons. 

Seventh.  From  the  foregoing  it  will  be  seen  that  the  commerce  of  Branford  is 
extensive  and  the  manufacturing  interest  in  the  harbor  and  river  improvements 
considerable.  The  natural  facilities  are  such  as  to  attract  manufacturers  to  locate 
here,  M'hich  would  have  been  the  case  in  a  number  of  instances  if  our  harbor  and 
river  had  been  in  a  better  condition.  The  expense  incidental  to  the  desired 
improvements  will  not  be  large;  the  proposed  T)reakwater  has  already  for  a  founda- 
tion a  sunken  reef  which  extends  over  a  greater  portion  of  its  length,  and  stone  and 
materials  for  its  construction  are  close  at  hand. 

Another  })oint  which  should  have  some  bearing  on  the  matter  is  the  fact  that  an 
improvement  in  our  harbor  would  greatly  benefit  vessels  plying  on  the  sound. 
Captains  who  have  spent  the  greater  portion  of  their  lives  in  sound  navigation  say 
that  in  north  westerly^  and  westerly  gales  it  is  almost  an  impossibility  for  a  vessel  to 
make  New  Haven  Harbor,  but  that  she  could  easily  make  Branford  Harbor,  which 
would  in  such  cases  prove  a  safe  and  desirable  refuge. 

Another  point  I  would  raise  is  tlie  fact  that  the  Malleable  Iron  Fittings  Company, 
employing  750  hands,  have  large  foundries,  and  are  equipped  for  the  making  of  cast- 
ings for  carriages,  caissons,  projectiles,  etc.,  if  needed  in  case  of  war. 

Trusting  that  I  have  covered  all  the  points  necessary  for  your  guidance  and  report, 
I  remain, 

Truly  yours,  Alfred  E.  Hammer, 

President  Branford  Board  of  Trade. 

Maj.  Smith  S.  Leach, 

United  States  Engineer  Offi.ce. 


APPENDIX  F. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OF  LONG  LSLAND; 
OF  HUDSON  RIVER  AND  HARBORS  TH EREON,  OF  HARLEM  AND  EAST 
RIVERS,  NEW  YORK,  AND  OF  RIVERS  AND  HARBORS  IN  NORTH- 
EASTERN NEW  JERSEY. 


REPORT  OF  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Port  Chester  Harbor,  New  York. 

2.  Mainaroneck  Harbor,  New  York. 

3.  Larehmont  Harbor,  New  York. 

4.  East  Cliester  Creek,  New  York. 

5.  Bronx  River,  New  York. 

6.  Mattitiu'k  Harbor,  New  York. 

7.  Port  Jefferson  Harbor,  New  York. 

8.  Huntington  Harbor,  New  York. 

9.  Glencove  Harbor,  New  York. 

10.  Flushing  Bay,  New  York. 

11.  East  River  and  Hell  Gate,  New  York. 

12.  Harlem  River,  New  York. 

13.  Newtown  Creek,  New  York. 

14.  Wallabout  Channel,  New  York. 

15.  Canarsie  Bay,  New  York. 

16.  Browns  Creek,  Sayville,  Long  Island, 

New  York. 

17.  Patchogue  River,  New  York. 

18.  Hudson  River,  New  York. 

19.  Saugerties  Harbor,  New  York. 


20.  Rondout  Harbor,  New  York. 
2L  Peekskill  Harl)or,  New  York. 

22.  Passaic  River,  New  Jersey. 

23.  Channel  between  Staten  Island  and 

New  Jersey. 

24.  Elizabeth  River,  New  Jersey. 

25.  Raritan  River,  New  Jersey. 

26.  South  River,  New  Jersey. 

27.  Raritan  Bay,  New  Jersey. 

28.  Matawan  Creek,  New  Jersey. 

29.  Keyport  Harbor,  New  Jersey. 

30.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

31.  Shrewsbury  River,  New  Jersey. 

32.  Manasquan  (Squan)  River,  New  Jer- 

sey. 

33.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATION  AND  SURVEY. 


34.  Fire  Island  Inlet,  Great  South  Bay,  and  Patchogue  River,  New  York. 


HARBOR  LINES. 


35.  Port    Chester   Harbor  and  Byram 

River,  New  York. 

36.  Bronx  River,  New  York. 

37.  Hudson  River  at  Troy,  New  York. 

38.  Hudson  River  from  Pleasant  Valley 

Landing  to  Coytesville,  and  from 
Coytesville  to  Bloomers,  New 
Jersey. 


39.  Hudson  River  in  the  vicinity  of  Gut- 

tenberg.  New  Jersey. 

40.  Newark  Bay,  New  Jersey. 

41.  Arthur  Kill,  at  mouth  of  Rah  way 

River,  New  Jersey. 

42.  Shrewsbury  River  at  Seabright,  New 

Jersey. 
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United  States  Engineer  Office, 

New  York  City,  July  11,  1901. 
General:  I  have  the  honor  to  forward  herewith  annual  report 
upon  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30,  1901. 

Veiy  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  IT.  S.  A. 


F  I. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States  Arm j', 
retired),  from  April  20  to  May  3,  1901.] 

The  present  project  for  this  improvement  consists  in  dredging  and 
rock  excavation  to  make  a  channel  12  feet  deep  and  70  feet  wide  from 
deep  water  in  the  bay  up  to  town  dock,  and  thence  9  feet  deep  and  60 
feet  wide  to  the  steamboat  dock  at  Port  Chester,  at  an  estimated  cost 
of  125,000. 

For  maintenance  the  estimated  biennial  cost  is  $5,000. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress,  under  con- 
tract with  the  Newburgh  Dredging  Company,  dated  August  29,  1899, 
for  dredging  and  rock  removal.  B}^  June  30, 1900,  50,076  cubic  yards 
of  mud,  sand,  and  gravel  had  been  removed,  and  the  channel  dredged 
for  a  length  of  1,900  feet.  During  the  present  fiscal  3^ear  work  was 
continued  under  the  contract  until  October  20,  when  it  expired.  The 
projected  channel  was  completed  in  accordance  with  the  project,  except 
at  the  entrance  opposite  the  southerly  point  of  Fox  Island,  where  the 
width  was  made  but  60  feet  on  account  of  the  excess  of  rock  excava- 
tion over  the  amount  specified  in  the  contract.  During  that  time 
27,921  cubic  yards  of  mud,  sand,  gravel,  and  bowlders  and  713.58 
cubic  yards  of  rock  were  removed,  making  the  total  amount  of  mixed 
material  removed  under  the  contract  78,000  cubic  yards,  and  the  total 
amount  of  rock  713.58  cubic  yards. 

This  work  resulted  in  a  channel  12  feet  deep  and  70  feet  wide  from 
deep  water  in  the  bay  to  the  town  dock,  except  opposite  Fox  Island, 
where  the  width  is  60  feet,  a  distance  of  2,500  feet,  and  a  channel  60 
feet  wide,  9  feet  deep  from  the  town  dock  to  the  steamboat  dock,  a 
farther  distance  of  1,200  feet. 

A  S3^stem  of  harbor  lines  was  established  for  this  harbor  by  the  Sec- 
retary of  War  on  February  18,  1901,  and  official  maps,  together  with 
description  of  the  lines,  were  placed  on  file  in  the  towns  of  Port 
Chester,  N.  Y.,  and  Greenwich,  Conn.  This  matter  was  reported 
upon  in  detail  by  Maj.  E.  H.  Ruflner  imder  date  of  February  13,  1901. 

The  available  funds  and  the  appropriation  recommended  for  fiscal 
year  ending  June  30,  1903,  will  be  applied  to  completing  and  main- 
taining the  projected  channel. 
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M(nu  [I  sftih  iiiciif . 

July  I.  HH)0,  bulancc  nncxpt'iKlcd   $17,646.92 

.luiir  ;>(),  1901,  lunouut  fXiuMidcd  (Imiiii;  liscal  year   15,506.(53 


.Inly  1,  l!>01,  balauci' uiu'\|>(Mi(l('(l   2,140.29 

AinouMi  lliat  can  be  i)r()lital)ly  cxiumkUmI  in  liscal  year  ending' June  30, 
190.'),  lor  maintenance  of  in»|)roveinen(,  in  addition  to  the  balance; 

.     unexpended  .Inly  1,  1901   5,000.00 

Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of  .Iuik! 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Al'I'KOl'lUATIONS. 

Hv  act  of— 

June  10,  1872    $12,000 

Auj?ust  2,  1882    15,000 

Au^nist  11,  1888    5,000 

September  19,  1890   5,000 

July  13,  1892   5,000 

August  18,  1894    5,000 

Junes,  1896    5,000 

 $52,  000 

March  3,  1899   25,000 

Total   77,  000 


CONTRACT  IN  FORCE  DURING  YEAR. 

Name  of  contractor:  The  Newburgh  Dredging  Company. 
Date  of  contract:  August  29,  1899. 
Date  of  approval:  September  25,  1899. 
Date  of  commencement:  October  25,  1899. 
Date  of  completion:  October  24,  1900. 

F>xcavating  and  removing  78,000  cubic  yards,  more  or  less,  of  mud,  sand,  gravel, 
small  bowlders,  etc.,  at  18  cents  per  cubic  yard. 

Excavating  and  removing  650  cubic  yards,  more  or  less,  of  ledge  rock  and  bowl- 
ders, of  one-half  yard  volume  or  over,  at  $8.80  per  cubic  yard. 

COMMERCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Trips 
made. 

Tonnage. 

Draft. 

Steam  

1,480 
100 
450 

20  to  268 
4  to  600 
100  to  800 

Fed. 
4  to  10 

4  to  13 

5  to  10 

Sail  

Barges  

Freight  handled. 

Articles. 

1898. 

1899. 

1900. 

Fuel  

Tons. 
40, 000 
80, 000 
70, 000 

Tons. 
45, 000 
35, 000 
89, 500 

Tons. 
47, 000 
37, 000 
97,000 

Building  material  

General  merchandise  

Total  

140,  000 

169, 600 

181,000 

Estimated  value  of  1900  tonnage,  $7,269,500. 
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F  2. 

IMPROVEMENT  OF  MAMARONECK  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruflfner,  Corps  of  Engineers,  to  April  20, 1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3, 1901.] 

The  project  for  this  improvement  consists  in  the  removal  of  Round 
rock  to  4  feet  depth,  and  Bush  and  inner  steamboat  rocks  to  7  feet 
depth,  and  in  making  a  channel  7  feet  deep  and  100  feet  wide  from 
the  harbor  entrance  to  the  upper  wharves,  at  an  estimated  cost  of 
143,000. 

Nothing  in  furtherance  of  the  project  has  been  done  during  the  fiscal 
year,  owing  to  the  lack  of  sufficient  funds. 

The  present  condition  of  the  improvement  is  as  follows: 

Round  rock  has  been  removed  to  a  depth  of  4  feet,  and  Bush  and 
inner  steamboat  rocks  to  7  feet  depth. 

A  7 -foot  channel  from  70  to  90  feet  wide  extends  from  the  7 -foot 
curve  in  the  harbor  to  the  upper  wharves,  a  distance  of  3,600  feet. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  will  be  applied  to  widening  the  channel  to  100  feet,  in  accordance 
with  the  project. 

Money  statement. 


July  1, 1900,  balance  unexpended   $88.  20 

July  1, 1901,  balance  unexpended   88.  20 


Amount  (estimated)  required  for  completion  of  existing  project   11,  000.  00 

Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901   11, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPKOPRIATIONS. 

By  act  of — 

August  2, 1882   $15,000 

June  3, 1896   10,000 

March  3, 1899    7, 000 


Total.  „  „   32,000 


COMMERCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Trips 
made 

Tonnage. 

Draft. 

156 
1 

23 

51  to  113 
130  to  160 
250  to  275 

Feet. 
7  to  8 
6  to  7 
6i  to  7i 
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Freight  handled. 




Articles. 

1896. 

1897. 

1900. 

7Vm«. 
22,  f)K:{ 

;{«,  i(X) 

4,002 

C.on\  

T(mH. 

H,  (MK) 
12,795 

7,700 

7Vm«. 
1 1 , soo 

15,87:^ 
21,000 

(ioiiera  1  morirhandiso  

ToUil  

29, 095 

51,(J73 

64,68.') 

F  3. 

IMPROVEMENT  OF  LARCHMONT  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Riiffner,  Corps  ol  Engineers,  to  April  20,  1901,  and  of  ('ol. 
J.  W.  Barlow,  Corps  of  Engincei-s  (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  project  for  tliis  improvement  provides  for  building  a  l)reakwater 
extendin*^  southwardly  1,440  feet  from  the  (3-foot  curve  off  Long  Beach 
point  (Flaolers  point)  and  for  the  removal  of  Huron  rock  to  a  depth 
of  14  feet  at  mean  low  water,  at  an  estimated  cost  of  $108,000. 

At  the  beginning  of  the  3^ear  a  contract  was  in  force  with  the  Ander- 
son-Murphy Company,  of  New  York  City,  for  the  delivery  of  88,000 
tons  of  stone  in  the  breakwater,  at  54  cents  per  ton,  but  work  had  not 
been  commenced. 

The  deliveiy  of  stone  under  this  contract^  commenced  July  5,  1900, 
was  continued  during  the  year,  and  is  now  nearing  completion,  the 
amount  of  stone  placed  having  been  (38,984  tons.  The  breakwater  was 
completed  for  a  length  of  820  feet  and  partially  completed  for  a  far- 
ther distance  of  500  feet.  The.  dimensions  of  the  completed  structure 
are  5  feet  top  width,  side  slopes  of  1  on  1  on  the  inner  side  and  2  on  3 
on  the  outer  side,  and  height  of  10  feet  above  mean  low  water. 

With  the  unexpended  balance  and  the  appropriations  recommended 
for  fiscal  year  ending  June  30,  1903,  it  is  proposed  to  complete  the 
new  breakwater,  remove  Huron  rock  and  breakwater,  and  maintain 
Long  Beach  point  breakwater,  after  preliminary  settling  has  taken 


place. 

Money  statement. 

July  1, 1900,  balance  unexpended   $49,  685.  35 

June  30, 1901,  amount  expended  during  fiscal  year   36,  412.  28 

July  1, 1901,  balance  unexpended   13,  273.  07 

July  1, 1901,  outstanding  liabilities   4,  763.  47 

July  1 , 1901,  balance  available   8,  509.  60 

July  1, 1901,  amount  covered  by  uncompleted  contracts   7,  568.  64 

Amount  (estimated)  required  for  completion  of  existing  project   58,  000,  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  \w  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $58,  000.  00 

For  maintenance  of  improvement   5,  000.  00 

  63,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPKOPllIATIONS. 


By  act  of — 

September  19,  1890    $5,  000 

March  3,  1899   50,  000 


Total   55,000 


CONTRACT  IN  FORCE. 

Name  of  contractor:  Anderson-Murphy  Company. 

Date  of  contract:  June  8,  1900. 

Date  of  approval:  June  27,  1900. 

Date  of  commencement:  on  or  before  July  27,  1900. 

Date  of  completion:  on  or  before  July  31,  1901. 

Furnishing  and  placing  83,000  tons,  more  or  less,  of  riprap  stone  for  breakwater, 
at  54  cents  per  gross  ton. 


COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  calendar  year  1900  have  been  asked  for  but  not  yet 
received.    Following  is  a  statement  of  commerce  for  the  year  1898: 
Number  of  vessels  other  than  yachts  entering  harbor  of  refuge,  or  for  the 


night,  during  1898  (estimated)   300 

Draft  of  such  vessels  feet. .     4  to  12 

Tonnage  of  such  vessels  tons..  10  to  500 

Freight  dischhrged  in  Larchmont  Harbor  in  1898. 

.  Number  of  cargoes   75 

Amount  in  tons   4,  500 

Vessels  owned  by  the  Larchmont  Yacht  Club, 
[Draft,  from  3  to  19  feet;  tonnage,  from  3  to  600  tons;  total  tonnage,  4,500  tons.] 

Steamers   64 

Schooners   38 

Sloops   95 

Smaller  boats   104 

Total   301 


F4. 

IMPROVEMENT  OF-  EAST  CHESTER  CREEK,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  RufFner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  \V.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3, 1901.] 

The  project  for  this  improvement  consists  in  making  a  channel  100 
feet  wide  and  9  feet  deep  at  mean  high  water  (about  2  feet  at  low  water), 
extending  from  Pelham  Bay  up  the  creek  3,000  feet  above  Lockwoods, 
and  in  removing  rock}^  obstructions  from  the  mouth  of  the  creek,  at  an 
estimated  cost  of  |124:,000. 

An  annual  appropriation  will  be  required  for  maintenance. 

No  work  was  done  during  the  year  owing  to  lack  of  funds. 

The  present  condition  of  the  improvement  is  as  follows: 


AIM'KNDIX    V  KKroUr  ( H<'  COLONKL  MANSKIKIJ). 


pi'ojcct  is  considiM'cd  completed,  a  cliiiiiiKd  iiboiit  loo  U^oi  wide 
and  1>  feet  deep,  id  inejiii  water,  lia\  in<;-  hccii  made  fiom  Pclliam 

Hridtro  to  a  point  8,000  I'ei^t  al)ov(^  I jockwoods.     It  is  in  fair  condition. 

Tlic  dikes  on  the  east  side  of  the  cut  below  Lockwoods,  built  in 
18TT-7cS,  show  some  deterioration.    No  repair  is  necessary  at  present. 

The  ai)propriation  asked  for  tiscal  year  ending  June  30,  11^03,  will 
be  used  for  maintenance  of  imt)rovement. 

Money  stateinoi  t. 

.hilv  1,  1!H)0,  halancc  iinoxiH>n<lod   ijil97.53 

July  I,  HK)1,  biihuic'O  uiiexpeiulod   197.  o.'i 


Amoniit  tluit  can  be  profitably  oxpciKiod  in  liscal  year  ondinfj;  June  30, 
1903,  for  nuiiuttMiaiice  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901   5,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ArPKOPKL 


By  act  of — 

March  8,  1873    ?^25,  000 

INhirch  3,  1875   12,000 

June  18,  1878   10,000 

March  3,  1879    3,  500 

June  14,  1880    3,500 

August  5,  1886   10,000 


Bv  act  of — 

August  11,  1888   $5,000 

August  18,  1894   12,000 

June  3,  1890   10,000 


Total   91,000 


COMMERCIAL  STATISTICS. 


Fmefe  employed  in  trade. 


Class. 

Trips 
made. 

Tonnage. 

Draft. 

8 
6 

254 

Feet. 
10  to  12 
8 

4  to  8 

200  to  800 

Barges  

Freight  handled. 


Articles. 

1896. 

1899. 

1900. 

Coal  

Tons. 
16, 878 
7, 580 
70, 470 

Tons. 
39, 980 
84,388 

162, 060 

Tons. 
54, 175 
47,  500 

198, 800 

Building  material  

General  merchandise  

Total  

94, 928 

286, 428 

300,475 

F5. 

IMPROVEMENT  OF  BRONX  RIVER,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  improvement  consists  in  making  a  channel  4 
feet  deep  and  100  feet  wide  at  and  near  the  mouth;  thence  60  feet 
wide  to  Dongan  street,  about  half  way  to  West  Farms;  thence  50  feet 
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wide  to  the  head  of  navigation  at  West  Farms,  at  an  estimated  cost 
of  $85,985. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a 
contract  with  Samuel  F.  Randolph,  dated  October  12,  1899,  and  was 
continued  until  April  19,  1901,  when  the  contract  expired.  The 
amount  of  rock  removed  during  that  time  was  2,630  cubic  yards, 
which,  added  to  the  667  cubic  yards  removed  last  year,  makes  a  total 
of  3,297  cubic  yards  removed  under  the  contract.  The  rock  was  taken 
from  thirteen  ledges  at  various  points  in  the  river,  within  the  limits 
of  the  projected  50-foot  channel  above  Dongan  street,  mostly  in  the 
vicinit}^  of  Westchester  avenue,  and  from  a  reef  of  rocks  and  bowlders 
near  the  head  of  navigation. 

The  available  funds  and  the  appropriation  recommended  for  fiscal 
year  ending  June  30,  1903,  will  be  applied  to  removing  rock  obstruc- 
tions and  other  material  in  the  50-foot  channel,  near  the  railroad 
bridge,  and  in  dredging,  beginning  at  the  lower  end  of  the  river. 


Money  statement. 

July  1,  1900,  balance  unfxpended   $15,  888.  58 

June  30,  1901,  amount  expended  during  fiscal  year   12,  068.  66 


July  1,  1901,  balance  unexpended   3,  819.  92 


'Amount  (estimated)  required  for  completion  of  existing  project   55, 985.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    30, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

By  act  of — 

June  3, 1896   $10,000 

March  3, 1899    20,  000 


Total   30. 000 


CONTRACT  IN  FORCE  DURING  THE  YEAR. 

Name  of  contractor:  Samuel  F.  Randolph. 

Date  of  contract:  October  12,  1899. 

Date  of  approval:  October  24,  1899. 

Date  of  commencement:  November  14,  1899. 

Date  of  completion:  June  30,  1901.  ' 

Removal  of  3,000  cubic  yards  of  rock  at  $3.78  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


Articles. 


Coal  , 

Lumber  

Building  material  

Ice  

General  merchandise 

Total  


1897. 

1899. 

1900. 

Tons. 
(15, 500 

5,  700 
54, 380 
12,000 

1,730 

Tons. 
75,800 
3,000 
62,500 
15,000 
15,000 

Tom. 
103,000 
3,500 
45,000 

15,000 

139,310 

171,300 

166,500 

The  above  freight  is  carried  in  steamers,  sailing  vessels,  and  barges  having  a  ton- 
nage of  from  85  to  300  tons  and  a  draft  of  from  4  to  6  feet. 


AIM'KNDIX    F      UKPORT  (►K  (U)L()NKL   MANSFIKLI).         1 '205 


F  6. 

TMPROVEMKNT  OF  MATTITIH^K  IFARBOR,  NKW  YORK. 

[This  work  was  In  the  chiirfjo  of  Maj.  K.  II.  KnfTiicr.  Corps  of  Kiiffineers,  to  April  20,  1901,  and  of  ('ol. 
.1.  W.  Harlow,  Corps  of  Engineers  (now  hriKadior-general,  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  :?,  1901.] 

The  project  for  this  iinprovenioiit  provides  foi-  ji  channol  7  feet 
deep  at  mean  low  water  from  the  eiitraiu  e  to  th(»-  dam,  and  7  fei^t 
deep  mean  hioh  water  a))()ve  the  dam  to  th(*  villa<4(%  the  width  to  he 
80  feet  oxeept  at  the  mouth,  where  it  is  inereasi^l  to  100  feet,  the 
entrance^  channel  to  be  protected  by  parallel  jetties;  estimated  cost  of 
work,  $8;^, 000. 

The  work  carried  on  during  the  year  consisted  in  the  partial  con- 
struction of  the  west  jetty,  at  the  channel  entrance,  under  a  contract 
entered  into  with  Eugene  8.  Belden  for  the  delivery  of  about  8,800 
gross  tons  of  riprap  at  a  cost  of  $1.47  per  ton. 

The  deliv^ery  of  stone  began  August  23,  1900,  and  was  completed 
July  2,  1901,  and  the  contract  closed. 

The  total  amount  of  stone  delivered  was  8,781  gross  tons,  which 
sufficed  to  build  the  west  jetty  to  the  10-foot  contour  in  the  Sound,  a 
distance  of  680  feet.  The  jetty  rises  to  a  height  of  4  feet  above  high 
water  except  at  the  outer  end,  where  the  height  was  ^  increased  to  6 
feet  to  make  it  more  conspicuous,  thereby  serving  to  some  extent  as 
an  entrance  mark.  The  top  width  is  about  4  feet  and  the  side  slopes 
lonl. 

The  available  balance  and  the  appropriation  recommended  for  fiscal 
year  ending  Junei  30,  1903,  will  be  applied  to  jetty  construction  and 


dredging. 

Money  statement. 

July  1,  1900,  balance  unexpended   $15, 000.  00 

June  30,  1901,  amount  expended  during  fiscal  year   10, 129. 08 

July  1,  1901,  balance  unexpended   4,  870.  92 

July  1,  1901,  outstanding  liabilities   4, 140.  87 

July  1,  1901,  balance  available   730.  05 

July  1,  1901,  amount  covered  by  uncompleted  contracts   421.  89 

Amount  (estimated)  required  for  completion  of  existing  project   68,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    25, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


APPROPRIATIONS. 

By  act  of — 

June  3,  1896   $10,000 

March  3,  1899   5,000 


Total 


15, 000 
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CONTRACT  IN  FORCE  DURING  YEAR. 

Name  of  contractor:  Eugene  S.  Belden, 

Date  of  contract:  August  18,  1900. 

Date  of  approval:  August  28,  1900. 

Date  of  commencement:  September  19,  1900. 

Date  of  completion:  July  18,  1901. 

Furnishing  in  place  in  jetty,  about  8,800  gross  tons  of  riprap  stone,  at  $1.47  per 
gross  ton. 


COMMERCIAL  STATISTICS. 

No  statement  of  amount  of  tonage  of  freights  by  water  has  been  received.  The 
harbor  in  its  present  condition  is  navigated  only  by  boats  of  very  light  draft,  and 
even  this  is  done  with  difficulty. 

The  greater  part  of  the  freighting  to  and  from  Mattituck,  estimated  at  about 
100,000  in  1896,  is  done  by  rail. 


F  7. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  present  project  for  this  improvement  consists  in  dredging  a 
channel,  12  feet  deep  and  200  feet  wide,  through  the  harbor  entrance, 
and  in  protecting  it  by  extending  and  enlarging  the  previously  built 
jetties  at  an  estimated  cost  of  $145,000. 

At  the  beginning  of  the  fiscal  j^ear  work  was  in  progress  on  the 
jetties  under  a  contract  with  the  Hudson  Contracting  Company,  dated 
October  7,  1899,  and  was  continued  until  July  2,  1900,  when  the 
contract  expired. 

The  work  of  the  year  consisted  in  placing  538.1  tons  of  riprap  stone 
in  the  outer  end  of  the  east  jetty  for  the  purpose  of  protecting  the 
foundation  of  a  light-house  built  there  and  which  had  been  damaged 
through  a  settlement  in  the  jetty. 

The  total  amount  of  stone  delivered  under  the  contract  was  7,790.9 
tons,  of  which  5,480  tons  were  placed  in  the  west  jetty  and  2,310.9  tons 
in  the  east  jetty. 

The  enlargement  of  the  w^est  jetty  for  a  length  of  876  feet  out  from 
the  high- water  line  on  shore  was  completed.  The  outer  end  for  a 
length  of  60  feet  was  built  up  to  a  height  of  6  feet  above  average  high- 
water  line.  The  rest  of  the  work  was  made  4  feet  above  mean  high 
water  and  4  feet  wide  on  top.  The  east  jetty  was  widened  and  raised 
for  a  total  length  of  163  feet  north  and  south  of  the  light-house,  which 
is  near  the  outer  end  of  the  jetty. 

The  condition  of  the  improvement  on  eTune  30,  1901,  remains  about 
the  same  as  described  in  the  Report  of  the  Chief  of  Engineers  for  1900, 
page  1395,  except  that  the  channel  has  shoaled  in  places  2  feet. 

The  available  balance'  and  the  appropriation  recommended  for  the 
fiscal  3^ear  ending  June  30,  1903,  will  be  expended  in  enlarging  the  east 
jetty  and  in  dredging  the  channel  to  its  projected  dimensions. 


AIM'KNDIX    K-  UKI'OltT  OK  (OLoNKI.   M  A  NSKIKLI). 
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Money  xhtit'inchl . 


.luly  1,  HUH),  balaiu'o  unoxpondcd   $4,395.75 

.luiu'       hH)l,  aiiiount  oxpondcd  during'  liscal  year   4,  008.  4.'i 


July  1,  1*101,  balance  unexpended   387.32 


Amount  (estimated)  reciuired  for  completion  of  existing?  project   87,500.00 

Amount  thatcar  be  i)rolitablv  expended  in  liscal  year  endin<^  .June  30, 

H)03,  in  addition  to  tbe  balance  unexpended  July  1,  1001    24,000.00 


Submitted  in  compliance  with  re(nHrements  of  .sundry  civil  act  of  June 
4,  1897. 


APPROrUIATIONS. 


liy  act  of- 

March  3,  1871   $15,000 

June  10,  1872    15,000 

March  3,  1875   15,000 

August  14,  187(i   0,000 

June  18,  1878    8,000 

IShircii  3,  1870   5,000 

June  14,  1880    3,000 

March  3,  1881   4,  000 

August  2,  1882    8, 000 

  $79, 000 

September  19,  1890   25,  000 

July  13,  1892   10,000 

August  18,  1894   :   7,  500 

June  3,  1896    7,  500 

March  3,  1899   7,  500 

  57,500 


Total  „   136,500 


CONTRACT  IN  FORCE  DURING  THE  FISCAL  YEAR. 

Name  of  contractor:  The  Hudson  Contracting  Company. 

Date  of  contract:  October  7, 1899. 

Date  of  approval:  October  24, 1899. 

Date  of  commencement:  November  14,  1899. 

Date  of  completion:  May  13,  1900. 

Furnishing  and  placing  in  jetties  7,800  gross  tons  of  riprap  stone,  at  89  cents  per 
ton. 


COMMERCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Trips 
made. 

Tonnage. 

Draft. 

Steam  

1,742 
2,016 
46 

10  to  1,000 
15  to  1,500 
100  to  500 

Feet. 
3  to  15 
3  to  14 
6  to  10 

Sail  

Barges  
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Freight  handled. 


Articles. 

1898. 

1899. 

1900. 

Tons. 
7,240 
9,800 
900 
7,000 

Tons. 
5,700 
2,700 

8, 050 
25, 680 

Tons. 
6,000 
3,000 
8, 100 
23,280 

Building  material  

Total  

24, 940 

42, 130 

40, 380 

F  8. 


IMPROVEMENT  OF  HUNTINGTON  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20, 1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3,  1901.] 

The  present  project  for  this  improvement  consists  in  making  a 
channel  100  feet  wide  and  8  feet  deep  to  the  docks  at  Huntington,  at 
an  estimated  cost  of  132,000. 

Mothing  was  done  during  the  fiscal  year,  no  funds  being  available. 

The  present  condition  of  the  improvement  is  as  follows: 

The  dredged  channel  has  been  made  8  feet  deep  and  200  feet  wide 
from  the  entrance  bend  below  Ketchum's  dock  to  the  bend  at  the  old 
town  dock,  a  length  of  3,Y00  feet,  and  150  feet  wide  for  a  length  of 
300  feet  in  front  of  docks  above  the  old  town  dock,  the  width  over  100 
feet  being  made  for  purpose  of  maintenance  without  diking. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  are  to  be  applied  to  completing  and  maintaining  the  channels  by 
means  of  dredging. 

Money  statement. 

July  1,  1900,  balance  unexpended   $10.  94 

July  1,  1901,  balance  unexpended   10.94 


Amount  (estimated)  required  for  completion  of  existing  project   2,  500.  00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $2,  500.  00 

For  maintenance  of  improvement   2,  500.  00 

 ^   5,000.00 

SuV)niitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  10,  1872   $22,500 

September  19,  1890    10,  000 

Julv  13,  1892    5,  000 

August  18, 1894   2,000 


By  act  of — 

June  3,  1896   $5,000 

March  3,  1899   7,500 


Total   52,  000 


APPENDIX  F  KKroRT  (>K  CoLoNKL  MANSFIKLI). 


( •« )  M  M  K  l{<  •  I  A  I ,  HP  ATI  HT I  ( 'H. 

IV.s.sW.s  i  inpUnjcd  in  Inidf. 


(/lass. 

TrIns 
maae. 

Tonnage. 

Draft. 

(KK) 
UrO 
75 

125  to  250 
50  to  250 
200 

Fnt. 
G  to  8 
5  to  12 
5  to  61 

Sail  

Freight  luiudlcd. 


Articles. 


Conl  

Building  material  

Grain  

General  merchandise 

Totiil  


1898. 


Tom. 
5,500 
5, 317 
7(i7 

12,000 


23,584 


Tom. 

8,000 
19,000 

2,000 
17,500 


4G,500 


Tons. 

8,000 
18,  (KX) 

2,000 
17,000 


45,000 


The  value  of  the  merchandise  carried  during  1900  was  $768,000. 


Fg. 


IMPROVEMENT  OF  GLENCOVE  HARBOR,  NEW  YORK. 


[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col, 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3, 1901,] 

The  project  for  this  improvement  consists  in  constructing  a  break- 
water 2,000  feet  long  in  Hempstead  Harbor,  from  the  northwest  corner 
of  Glencov^e  dock  west-southwestwardly  toward  Motts  Point,  so  as  to 
shelter  the  anchorage  outside  Glencove  Harbor.  Estimated  cost  of 
the  work,  $135,000. 

Nothing  was  done  during  the  fiscal  year  owing  to  lack  of  funds. 

The  present  condition  of  the  improvement  is  as  follows: 

The  breakwater  is  now  1,465  feet  long,  with  3  feet  top  width  at  a 
level  of  4  feet  above  mean  high  water,  and  alfords  a  shelter  to  vessels 
waiting  for  tide  to  enter  Glencove  Harbor,  also  to  local  commerce  at 
Glencove  dock. 

The  project  is  about  one-half  completed. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  will  be  applied  to  completing  the  breakwater  in  accordance  with 
the  project. 

Money  statement. 

(Amount  (estimated)  required  for  completion  of  existing  project  $72,  000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1903.    10,  000.  00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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APPROPRIATIONS. 

By  act  of — 

August  11,  1888    120,  000 

September  19,  1890   15,  000 

July  13,  1892   10,000 

August  18,  1894    10,  000 

June  3,  1896    8, 000 

Total   63,  000 


COMMERCIAL  STATISTICS. 

A  statement  of  the  commerce  for  the  calendar  year  1900  was  asked  for,  but  was 
not  received. 

The  last  reliable  information  received  regarding  the  commerce  of  this  harbor  was 
for  the  year  1897.    It  was  as  follows: 

Freight  handled. 


Articles. 


Coal  

Grain  

Building  material  

General  merchandise 

Total  


Tons. 
15,000 
50,400 
150,000 
518,000 


733,400 


This  freight  was  carried  in  steamers,  sailing  vessels,  and  barges  having  a  tonnage 
of  from  20  to  330  tons  and  drawing  from  4J  to  7J  feet.  Aggregate  tonnage  for  the 
year  was  400,755  tons.    Total  number  of  round  trips  was  2,654. 


F  lo. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  hiiprovement  consists  in  building  a  dike  4,663 
feet  long  on  the  west  side  of  the  channel,  to  protect  it  from  filling,  and 
in  making  and  maintaining  a  channel  6  feet  deep  from  deep  water  in 
the  bay  up  to  the  lower  bridge  at  Flushing,  at  an  estimated  cost  of 
$173,500. 

No  work  was  done  during  the  fiscal  year  on  account  of  lack  of  funds. 

The  present  condition  of  the  improvei-nent  is  as  follows: 

The  dike,  4,663  feet  long,  is  in  poor  condition.  The  outer  part, 
1,606  feet  long,  which  was  left  partly  completed  in  1891,  has  since 
been  nearh^  destroyed  by  storms  and  ice.  Further  work  upon  the 
dike  being  discontinued,  owing  to  the  strong  opposition  of  property 
owners  along  the  shores  of  the  bay  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1892,  p.  723),  it  is  not  proposed  to  repair  the  structure. 

When  work  was  last  suspended,  in  May,  1897,  the  channel  leading 
to  Flushing  had  an  available  depth  of  6  feet  or  more  and  was  in  good 
condition.    The  projected  width  has  not  been  obtained. 

No  shoaling  has  been  reported  during  the  year. 
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'I'lit*  upproprijitions  rccoimnciKlcd  I'oi-  liscjil  ycjir  (Mi(lin<j;-  ,Imi(^  JiO, 
1JM);>,  are  to  be  Jii)|)lie(l  to  nurmlainint;-  :m(l  widciiino-  the  clredf^ed 
channel. 

M0IU  tj  shtfcnu  nt. 

July  I,  MK)(),  Imhinco  nnoxi)on(l(Hl   $504.47 

July  1,  1901,  baluiKHMiiioxiu'iHlod   504.47 


Amount  (cHtiniatod)  mjuirod  for  completion  of  existing  project   50,  500.  OC 

Amount  that  can  he  prolitably  expeii(ie<l  in  fiscal  year  ending  June  30, 
15)03,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement  $20,000.00 

For  maintenance  of  improvement   5,  000.  00 

  25,000.00 

Submitted  in  compliance  with  re(iuirements  of  sun(hy  (rivil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


By  act  of — 

March  8,  1879   $20,000 

June  14,  1880   15,000 

March  3,  1881   10,000 

August  2,  1882..-.   5,000 

July  5,  1884   10,  000 

August  5,  1886   10,000 

August  11, 1888   15,000 


Bv  act  of — 

September  19,  1890   $20,000 

July  13,  1892   10,000 

August  18, 1894   4,000 

June  3,  1890   4,  000 


Total  „ . .  123,  000 


COMMERCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Trips 
made. 

Tonnage. 

Draft. 

Steam  

Sail  

1,,>11 
200 
405. 

100  to  156 
150  to  450 
100  to  700 

Feet. 
7  to  7i 
6  to  14 
6  to  10 

Barges  

Freight  handled. 

Articles. 

1897. 

1899. 

1900. 

Coal  

Tons. 
32, 109 
12,  670 
73, 566 
45, 050 

Tons. 
33, 700 
12, 670 
66, 210 
46, 175 

Tons. 
37, 070 
14,570 
76, 143 
49, 792 

General  merchandise  

Total  

163, 395 

158, 755 

177, 575 

F  II. 

IMPROVEMENT  OF  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20,  to  May  3,  1901.] 

The  present  project  for  this  improvement  consists  in  the  removal  of 
rocks  and  reefs  obstructing  the  channel  in  Hell  Gate  and  East  River  so 
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as  to  afford  depths  of  from  18  to  26  feet,  and  in  the  construction  of  sea 
walls  and  dikes  where  necessary  to  guide  the  tidal  currents.  The 
estimated  cost  of  the  work  was  15,639,120. 

Work  was  continued  during  the  year  on  the  removal  of  Man-o'-War 
rock  under  a  contract  entered  into  with  the  R.  G.  Packard  Company, 
with  the  following  results: 

About  three-quarters  of  the  rock  area  has  been  drilled  and  blasted, 
and  8,481  cubic  yards  of  rock  taken  out,  or  about  11  per  cent  of  the 
estimated  volume  to  be  removed  under  the  project. 

The  removal  of  the  reefs  off  Third  and  Twenty-sixth  streets  was 
commenced  under  a  contract  entered  into  with  George  A.  Rogers. 
Work  began  on  the  Third  street  reef,  but  was  suspended  January  15, 
1901,  without  any  rock  having  been  taken  out,  as  it  was  found  impossible 
to  dredge  blasted  rock  with  an  ordinary  scoop  dredge.  On  resumption 
of  work,  April  18,  the  plant  was  placed  on  the  Twenty-sixth  street 
reef,  where  operations  were  continued  until  the  close  of  the  year, 
during  which  time  only  68. 9  cubic  yards  of  rock  was  removed. 

For  the  removal  of  rocks  and  bowlders  from  Battery  and  Shell  reefs, 
a  contract  was  entered  into  witn  the  R.  G.  Packard  Company.  Work 
began  December  11,  1900,  and  was  continued  until  May  31,  1901,  when 
contract  was  completed.  The  total  amount  of  material  removed  was 
19,743  tons,  of  which  12,728  tons  was  taken  from  Battery  reef  and 
7,015  tons  from  Shell  reef  and  vicinity. 

The  depths  made  on  Battery  reef  were  from  22  to  26  feet,  the  pre- 
vious ones  having  been  from  17  to  26  feet,  and  on  Shell  reef  17  to  18 
feet,  the  previous  ones  having  been  from  11  to  11  feet. 

This  work  was  urgently  demanded  for  the  safet}^  of  vessels  cross- 
ing, or  being  forced  upon,  Battery  reef  and  Shell  reef.  Extensive 
damage  was  done  to  several  ships  which  struck  these  reefs  during  the 
past  two  years. 

The  plant  laid  up  at  Mill  rock  was  cared  for. 

The  present  and  proposed  condition  of  the  improvement  is  exhibited 
in  the  following  table: 


Localities. 


Least 
original 
depth. 


Least 
present 
depth. 


Part  of  Battery  reef  

Rocky  obstructions  off  South  Ferry  slips  

Diamond  reef  

Reef  off  Diamond  reef  

Coenties  reef  

Rock  off  Third  street  

Shell  reef,  off  Ninth  Street,  and  vicinity  

Pilgrim  rock,  off  Nineteenth  street  

Rock  off  Twenty-sixth  street  

Ferry  reef,  off  Thirty-fourth  street  

Charlotte  rock,  off  Thirty-fourth  street  

Man-o'-War  rock  

Middle  reef,  including  Flood  rock  Gridiron,  Hen  and  Chickens,  and 

Negro  Heads  

Hallets  Point  

Heel  Tap  

Frying  Pan  

Pot  rock  

Way  reef  

Shell  Drake  

Scaly  rock  

Negro  Point  , 

Reef  off  Sunken  Meadow  

North  Brother  Island  reef  

Reef  off  Baretto  Point  


Feet. 

Feet. 

17 

19  to  26 

17 

19  to  26 

17 

26 

19 

26 

14.3 

25.5 

15.9 

15.9 

7.5 

15 

12 

24 

16.1 

16.1 

7 

24 

14.7 

26.5 

.8 

.8 

6 

]«  to  20 

4 

26 

12.1 

20.5 

11 

18 

20 

22.8 

17.4 

26 

18.3 

26 

26 

11 

17.8 

16 

26 

17 

24 
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not 


Nuinu  of  l(H-ulity, 


Slu'U  roof,  of!  Ninth  street,  ami  reef  Iti-twci  ii  Hrooino  street  iiikI  Tweiity-tliinl 

street  

Kerry  reef  

Mi(l<\le  reef  

Heel  Tan  

Frying  ran  

Pot  rock  

Ne>rro  Point  

Reef  ofT  Sunketi  Meadow  

Itatterv  reef  , 


I)r(\sent 



projcict, 

— 

Present 

Projecrted 

depth,  low- 

depth,  low 

water. 

-  --  

water. 

Fat. 

Feet. 

ii) 

21 

26 

IH  to  20 

26 

20.5 

26 

18 

26 

22.8 

26 
26 

17.8 

18 

19 

26 

With  the  avtiiliihlo  funds  it  is  ])r()|)()s(Hl  to  liiiisli  the  removal  of 
Man-o'-War  rock  to  a  depth  of  'li')  feet,  and  ivofs  otl"  Third  .striM^t  and 
Twenty-sixth  street  to  11)  and  !^()  feet,  res])eetively.  The  approi)riation 
reconiniended  for  fiscal  year  endino-  June  80,  li)()3,  will  be  expended 
in  reinovint^  rocks  included  in  the  project,  doing  first  the  work  most 


urgently  needed. 

Money  stateTnent. 

July  1,  1900,  balance  unexpended   $239,  375.  82 

June  30,  1901,  amount  expended  during  fiscal  year   96,  902.  83 

July  1 ,  1901,  balance  unexpended   142,  472.  99 

July  1,  1901,  outstanding  liabilities   35,  503.  20 

July  1,  1901,  balance  available   106,  969.  79 

July  1,  1901,  amount  covered  by  uncompleted  contracts   99,904. 13 

Amount  (estimated)  required  for  completion  of  existing  project   1,  003,  840.  67 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

•     30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901   300,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of — 

July  25, 1868   $85,  000.  00 

April  10, 1869    178,  300.  00 

July  11,1870  -   250,000.00 

March  3,1871   250,000.00 

June  10, 1872    225, 000.  00 

March  3,1873   225,000.00 

June  23, 1874   225,000.00 

March  3,1875   250,000.00 

August  14, 1876   250,  000.  00 

June  18,  1878   350,  000.  00 

March  3,  1879   250,  000.  00 

June  14,  1880    200, 000.  00 

March  3,  1881   200,  000.  00 

May  4,  1882   50,000.00 

August  2,  1882  ,   200,  000.  00 

July  5,  1884   360,000.00 

August  5,  1886    112, 500.  00 

August  11,  1888    250,  000.  00 

September  19,  1890   200,000.00 
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Act  of — 

July  13,  1892... 
August  18,  1894 


1150, 000.  00 
75,  000.  00 
60,  000.  00 
250, 000.  00 
3,  637.  88 


June  3,  1896  . 
March  3,  1899 


Net  receipts  from  other  sources 


Total 


4,  649,  437.  88 


Deduct  amount  reverted  to  United  States  Treasury 
Deduct  amount  allotted  to  Harlem  Eiver  


$3, 158.  55 
11,  000.  00 


14, 158.  55 


4,  635,  279.  33 


CONTRACTS  IN  FORCE  DURING  YEAR. 


Name  of  contractor:  R.  G.  Packard  Company. 
Date  of  contract:  June  21,  1899. 
Date  of  approval:  July  13,  1899. 

Date  of  commencement:  On  or  before  September  11,  1899. 
Date  of  completion:  On  or  before  December  26,  1901. 

Excavation  and  removal  of  Man-o'-War  rock  to  a  depth  of  26  feet  below  mean  low 
water,  for  the  lump  sum  of  $159,000. 

Name  of  contractor:  George  A.  Rogers. 

Date  of  contract:  September  3,  1900. 

Date  of  approval:  September  12,  1900. 

Date  of  commencement:  On  or  before  November  14,  1900. 

Date  of  completion:  On  or  before  October  13,  1901. 

Excavation  and  removal  of  reef  off  Twenty -sixth  street  and  reef  off  Third  street, 
aggregating  1,001  cubic  yards,  at  $12.87  per  cubic  yard. 

Name  of  contractor:  R.  G.  Packard  Company. 

Date  of  contract:  November  15,  1900. 

Date  of  approval:  November  27,  1900. 

Date  of  commencement:  On  or  before  January  27,  1901. 

Date  of  completion:  On  or  before  July  1,  1901. 

Removal  of  rocks  and  bowlders  to  a  depth  of  26  feet  below  mean  low  water,  at 
$2.65  per  gross  ton. 

Work  was  commenced  on  December  11,  1900,  and  completed  May  31,  1901. 


The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  Harbor  proper  that  it  is  impracticable  to  make  a  separate  statement  of  it. 


[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  improvement  provides  for  a  channel  from  the 
Hudson  River  to  the  East  River,  400  feet  wide  and  15  feet  deep,  except 
in  the  rock  cut  through  Dyckman  Meadow,  where  the  channel  is  to  be 
350  feet  wide  and  18  feet  deep,  and  north  of  High  Bridge  where  the 
width  is  to  be  reduced  to  375  feet;  at  an  estimated  cost  of  $2,700,000. 

At  the  beginning  of  the  fiscal  year  a  proposition  for  the  relief  of 
the  United  States  from  all  obligations  in  regard  to  the  stone  stored  on 
the  Dyckman  estate  by  the  payment  of  $75,000  was  under  considera- 
tion, and  work  under  a  contract  with  P.  Sanford  Ross,  Incorporated, 


COMMERCIAL  STATISTICS. 


F  12. 


IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 


AIM'KNDIX    K      liKIMHM'   ( H"'   COi.oNKI.  MANSKIMLh. 


1 2 1  r> 


(liilrtl  I  >r('(Mnlu'i-  11,  1S1>!»,  I'oi- d rcdui no- ;il  ;m<l  nciii'  t ln'  iiiout li  ol"  tli(^ 
SpuN'trii  Dun  \  il  Ci-cck  luid  been  suspended  on  ,)u\w  4,  piMidinj^^ 
the  coinpletioii  of  tlu»  nvw  niilioad  l)ri(l^('.  Under  this  contijict 
18ii,l74  cubic  yiirds  of  nuid  had  been  removed. 

On  Au»»ust  2(\  1I>0(),  payment  of  $75,000  was  msuh'  to  the  estiite  of 
1.  M.  l)v(  l<man,  ndeasino-  the  United  States  fi-oni  all  obli«(}itions  to 
renioN  e  iho  stone  stored  on  land  h^jised  from  said  estate  neai'  Spuyt(Mi 
l)u\  vil.    The  lease  foi*  tlu^  land  was  then  terminated. 

In  August,  11)00,  an  examination  was  made  of  the  section  of  th(^ 
rivtM-  from  a  ])()int  1,000  f(M't  al)o\-e  the  Madison  A\-eiui(^  Bi'idj^-e  to  a 
point  about  500  feet  south  of  Willis  Aveiuie  Hridoi^. 

Under  contract  of  P.  San  ford  Ross,  Incorj)()rated,  which  was 
extended,  dredoinjif  was  resumed  on  November  21,  suspended  Decem- 
])er  4,  UHM),  resunuHl  March  15,  and  completed  Marcli  i^O, 

The  amount  of  material  dr(Hloed  in  thv  liscal  year  was  12,!)50  cubic; 
yards,  and  the  total  amount  under  the  contract  was  145,124  cubic 
yards.  The  delays  on  this  contract  were  entirely  due  to  the  fact  that 
it  could  not  be  completed  until  work  upon  the  new  ])ridge,  and  removal 
of  the  temporary  brido*(\  was  finished. 

The  result  of  this  dred<iino-  is  the  openiuf^  of  the  river  near  its  mouth 
to  o-ive  it  nearly  its  full  width  of  400  feet,  and  over  most  of  its  area 
a  depth  of  15  feet  or  over  at  mean  low  water.  The  new  bridge  has 
two  draw  openings  of  100  feet  each.  The  plant  laid  up  at  Mill  Rock 
was  cared  for. 

The  present  condition  of  the  improvement  is  as  follows: 
From  the  Hudson  River  to  Macombs  Dam  Bridge  the  improved 
channel  is  12  feet  deep  and  over  at  mean  low  water,  and  from  180  to 
350  feet  wide;  at  and  near  the  Hudson  River  it  is  400  feet  wide,  and 
about  15  feet  deep.  The  cut  through  Dyckman  Meadow,  originally 
excavated  to  a  depth  of  18  feet,  mean  low  water,  has  shoaled  to  15  feet 
.in  some  places  owing  to  the  deposit  of  silt;  the  width  of  the  cut  is  350 
feet.  From  Macombs  Dam  Bridge  south  to  Wards  Island,  East  River, 
the  available  channel  is  15  feet  deep  and  over  and  nowhere  less  than 
150  feet  wide. 

To  complete  the  project  there  remains  the  widening  of  the  channel 
to  the  full  width  of  350  to  400  feet,  deepening  it  to  15  feet  where  that 
depth  has  not  already  been  obtained,  and  revetting  the  banks  where 
the  channel  excavation  passes  through  meadow  or  upland. 

The  available  funds  and  the  appropriation  recommended  for  fiscal 
year  ending  June  30,  1903,  will  be  applied  to  widening  and  deepening 
the  channel  by  dredging,  and  in  constructing  bank  revetment,  if 
deemed  necessary',  in  accordance  with  the  approved  project. 


Money  statement. 


July  1,  1900,  balance  unexpended  

June  30,  1901,  amount  expended  during  fiscal  year 


$84,  037.  31 
80,  697.  67 


July  1,  1901,  balance  unexpended  . 
July  1,  1901,  outstanding  liabilities 


3,  339.  64 
180.  00 


July  1,  1901,  balance  available 


3, 159.  64 


'Amount  (estimated)  required  for  completion  of  existing  project  

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


1,455,  000.  00 


500,  000.  00 
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APPROPRIATIONS. 


By  act  of — 

June  23,  1874,  allotment   $11,000 

March  13,  1875   10,000 

  $21, 000 

June  18,  1878    300,  000 

March  3,  1879   100,000 

August  11,  1888    70,000 

September  19,  1890   250,  000 

July  13,  1892   175,000 

August  18,  1894    125,000 

Junes,  1896   125,000 

March  3,  1899   100,  000 

  1,  245,  000 


Total   1,266,000 


CONTRACT  IN  FORCE  DURING  THE  YEAR. 

Name  of  contractor:  P.  Sanford  Ross,  incorporated. 
Date  of  contract:  December  11,  1899. 
Date  of  approval:  December  26,  1899. 
Date  of  commencement:  March  20,  1900. 

Date  of  completion:  July  19,  1900.    Extended  to  April  15,  1901. 
Dredging  150,000  cubic  yards,  more  or  less,  of  material,  at  10.4  cents  per  cubic  yard, 
measured  in  scows. 


COMMERCIAL  STATISTICS. 

The  commerce  of  the  Harlem  River  is  so  intimately  connected  with  that  belonging 
to  East  River  and  New  York  Harbor  that  it  is  impracticable  to  make  a  separate  state- 
ment of  it,  as  no  record  is  kept.  During  the  years  1893  and  1895  a  general  statement 
of  the  commerce  was  obtained  from  data  collected  by  the  employees  of  this  office 
engaged  on  the  improvement.  Since  the  latter  date  it  has  been  impracticable  to 
attempt  a  collection  of  statistics  by  the  method  referred  to.  The  commerce  of  1893 
and  1895  was  as  follows: 


Items. 

1893.  1895. 

General  merchandise  

Tons. 
3,232,052 
696,306 
451,702 
602, 217 
878, 234 
149, 865 

Tons. 

3, 473,581 
767, 851 
633, 194 

1,526,043 
947,  710 
185, 215 

Grain,  flour,  feed,  etc  

Lumbe  and  timber  

Fuel  -  

Ice  

Total  

5, 910, 376 

7,533,594 

F  13. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20.  190i,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  iinprovenient  consists  in  making  a  channel  125 
feet  wide  and  18  feet  deep  from  the  mouth  of  Newto\/n  Creek  to  the 
head  of  navigation  at  Metropolitan  avenue,  at  an  estimated  cost  of 
$450,000;  an  annual  appropriation  will  be  required  for  maintenance. 

The  projected  channel  having  been  practically  completed,  nothing 
was  done  during  the  year,  no  maintenance  work  having  been  required. 
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Till*  pi-(\s(Mi(  coiiditioii  of  tli('  iiiiprovcnicMt  iciiiiiiiis  iihoul  llic  siiiiM' 
as  (IcscrihtHl  on  pa^H*  Ml  1  ol'  the  Aiiiiiial  Kcpoi't  of  (lie.  (.'hict'  of  Kn^i- 
luxM's  for  15K»(). 

'Vhv  availahU^  funds  and  the  appr()i)ria(ioi)  I'ccoininondod  for  fiscal 
year  (Midin^-  June  30,  ItXKi,  will  ho  applied  (o  maintenance  of  the 


dredi;ed  channel. 


Money  statcnnent. 

•lulv  1,  15)00,  biihuu'C  iiiu'xiHMHlod   $15,085.01 

.July  1,  1901,  bahiiK'o  nnoxprnded   15,085.01 


AnuMiut  that  can  bo  profitably  oxponded  in  fiscal  year  cndiiiy;  .Imie  .'{0, 
1  ;»();>,  for  m  nntonance  of  iiiii)r()venient,  in  addition  to  the  balance 
unexpended  .Inly  1,  H)01   10,000.00 

Submitted  in  compliance  with  retiuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  aectioii  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

By  act  of— 

June  14,  1880    $10,000 

August  2,  1882    15,000 

July  5,  1884   20,000 

Augusts,  1886    37,500 

August  11,  1888   25,000 

September  19,  1890   35,  000 

July  13,  1892   35,000 

August  18,  1894    20, 000 

  $197,  500 

June  3,  1896    30,  000 

June  4,  1897    183,  000 

  213,000 

Total   410,500 


COMMERCIAL  STATISTICS. 


It  was  not  practicable  to  obtain  reliable  statistics  for  the  calendar  year  1900.  The 
following  statement,  carefully, compiled  for  the  year  1897,  is  believed  to  represent 
fairly  the  annual  commerce  of  the  stream: 

Freights  received  and  shipped  by  water. 


Tons. 

Estimated 
value. 

Received  

2, 402, 551 
825, 993 

$29,  596, 218 
21, 860,  713 

Shipped  

Total  

3, 228,  544 

51,446, 931 

This  freight  consists  of  coal,  lumber,  building  materials,  petroleum  products,  chem- 
icals, and  miscellaneous  goods. 

In  addition  there  were  about  420,000  tons  of  cellar  excavations  and  street  cleanings 
received  for  filling  low  lands. 

ENG  1901  77 
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Vessels  engaged  in  above  commerce. 


Number. 


Draft 
loaded. 


Steamers  (tugs  not  included) 

Sailing  vessels  

Barges,  etc  

Total  


1,068 
1,768 
12, 628 


Feet. 
6  to  19 
6  to  19 
6  to  12 


15,464 


F  14. 

IMPROVEMENT  OF  WALLABOUT  CHANNEL,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of 
Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States 
Army,  retired),  from  April  20  to  May  3, 1901.] 

The  project  for  this  improvement  consisted  in  making  the  eastern 
part  of  Wallabout  Channel  20  feet  deep,  with  widths  of  from  230  to  350 
feet. 

The  work  required  to  be  done  to  carry  out  this  project  was  completed 
in  January,  1900. 

For  details  see  Annual  Report  of  Chief  of  Engineers  for  1900, 
page  1414. 

In  accordance  with  the  recommendation  of  Maj.  E.  H.  Ruffner, 
dated  August  14,  1900,  a  balance  of  $21,826.31,  not  required  under 
the  approved  project,  was  returned  to  the  Treasury  of  the  United 
States. 


F15. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20,  1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  improvement  consists  in  securing  a  channel,  100 
to  150  feet  wide  and  6  feet  deep,  from  Big  Channel,  Jamaica  Bay  to 
Carnarsie  dock,  by  dredging  and  dike  construction;  in  dredging  a 
branch  channel,  4  feet  deep  and  about  50  feet  wide,  from  Canarsie  Land- 
ing to  Island  Channel;  also  in  dredging  a  channel,  5  feet  deep  and  50 
feet  wide,  from  Canarsie  Landing  to  Grophel  Channel,  all  at  an  esti- 
mated cost  of  188,000. 

Sufficient  funds  were  not  available,  and  therefore  no  work  was  done 
during  the  fiscal  year. 

The  condition  of  the  improvement  remains  about  the  same  as  that 
given  on  page  1416  of  the  Report  of  the  Chief  of  Engineers  for  1900. 
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M(yney  atatammt. 

July  1,  1000,  hjihuK'c  niio\p(m<lo(l   $521.02 

.)Miit^;U),  1!H)1,  jiinoiiiit  ox|KUi(l(^(l  diiriiif^  liHciil  year   2.00 


July  1,  1001,  balance  unexpended   622.92 


Amount  (estimated)  required  for  completion  of  existing  project   23,000.00 

Amount  that  can  be  prollt^ibly  expended  in  fiscal  year  ending  June  30, 
1003,  in  jiddition  to  tlu'  balance  unexpended  July  1,  1001: 

For  works  of  improvement   $15,000.00 

For  nuiintenance  of  improvement   5, 000.  00 

  20,000.00 

Submitted  in  compliance  with  re(juircmcnts  of  sundry  civil  act  of  June 
4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  ibUO. 


Ari*U01M{I; 


By  act  of — 

June  14,  1880   $10,  000 

March  3,  1881    5,  000 

August  2,  1882    3,000 

July  5,  1884   5,000 

August  5,  1880    10,  000 

August  11,  1888    10, 000 


By  act  of — 

Sei)tember  10,  1800    $5,000 

July  13,  1802   5,000 

August  18,  1804    2,000 

Jmie  3,  1896   10,000 


Total   65, 000 


COMMERCIAL  STATISTICS. 

A  statement  of  commerce  for  the  year  1900  has  been  asked  for,  but  was  not 
received. 

For  the  year  1896  the  tonnage  amounted  to  50,087  tons  of  freight,  valued  at 
$427,375.    No  reliable  reports  have  been  received  since  then. 


F  i6. 

IMPROVEMENT  OF  BROWNS  CREEK,  SAYVILLE,  LONG  ISLAND,  NEW 

YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers,  to  April  20, 1901,  and  of  Col. 
J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  improvement  consists  in  widening  and  deepen 
ing  the  creek  up  to  the  highway  bridge,  a  distance  of  6,300  feet,  making 
it  100  feet  wide  and  4  feet  deep  a  distance  of  4,800  feet  above  the 
entrance,  and  2  feet  deeper  at  the  entrance,  for  a  distance  of  1,500 
feet,  and  in  protecting  the  entrance  channel  by  jetties  on  either  side, 
the  west  jetty  to  be  1,600  feet  long  and  the  east  jetty  1,400  feet  long, 
at  an  estimated  cost  of  146,000. 

Nothing  in  furtherance  of  the  project  has  been  done  during  the  fiscal 
year. 

The  condition  of  the  improvement  remains  about  the  same  as  that 
given  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  1417. 

The  available  funds  and  the  appropriations  recommended  for  fiscal 
year  ending  June  30,  1903,  will  be  expended  in  completing  and  main- 
taining the  channel  by  dredging. 
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Money  statement. 

July  1,  1900,  balance  unexpended   $463.  45 

July  1,  1901,  balance  unexpended   463.  45 


^Amount  (estimated)  required  for  completion  of  existing  project   18, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $18,000. 00 

For  maintenance  of  improvement   2,  500.  00 

  20,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPEIATIONS. 


By  act  of — 

September  19,  1890   $12, 000 

July  13,  1892   5,000 

August  18,  1894   4,000 

June  3,  1896    4, 000 

March  3,  1899   3,000 


Total   28, 000 


COMMERCIAL  STATISTICS. 


Ye^seh  employed  in  trade. 


Clcass. 

Trips 
made. 

Tonnage. 

Draft. 

Steam  

4 
210 
16 

10  to  15 
2i  to  60 
5  to  20 

Feet. 
3  to  5 
2  to  6 
1  to  2 

Sail  

Freight  handled. 

Class. 

1898. 

1899. 

1900. 

Tons. 
2,600 
10 
8,190 

Tons. 
2,500 
512 
8,630 

Tons. 
2,000 
512 
9, 760 

Fish  

Shellfish  

Total  

10, 700 

11,642 

12,272 

F  17. 

IMPROVEMENT  OF  PATCHOGUE  RIVER,  NEW  YORK. 

[This  work  was  in  the  charge  of  Maj.  E.  H.  Riiffner,  Corpsof  Engineers,  to  April  20, 1901,  and  of  Col.  J. 
W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of  Engineers,  United  States  Army, 
retired),  from  April  20  to  May  3,  1901.] 

The  project  for  this  improvement  proposed  dredging  a  channel,  60 
feet  wide  and  6  feet  deep,  from  Great  South  Bay  to  the  head  of  navi- 
gation, a  distance  of  about  1  mile,  and  protecting  the  entrance  channel 
from  westerly  storms  by  a  jetty  1,700  feet  long,  at  a  total  estimated 
cost  of  $40,000.  This  project  has  been  completed,  so  that  future  oper- 
ations will  consist  only  in  maintenance. 
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No  uoi'k  was  (liii  iii<^"  tlii^  yciir,  none        iii^'  Ik'cii  coiisidcicd 

The  appiopri.'il ion  rccoiiimcndcd  lor  liscal  year  ciidino-  Jmic  llHi;;, 
w  ill  1)0  aj)|)rKHl  to  inaiiitonancc. 

'V\u'  (MiuTt^viicy  riviM- and  harbor  act  of  June  0,  1900,  pi-ovidcd  for 
an  oxami nation  and  siirvoy  of  Fire  Island  Inlet,  in  (Jreat  South  Bay, 
to  Patchooue  lliver,  with  a  view  to  ohtainint^-  a  channel  not  less  than 
10  feet  in  depth  and  200  f(M't  in  width,  report  upon  which  was  puh- 
lislunl  in  House  Document  No.  101^,  I^'it'ty  sixth  CoFioress,  second 
session. 


July  1,  1000,  balance  iinexpeiKlcd   $70G.  85 

July  1,  liK)l,  balance  uncxpondcd   706.85 


AnKnint  that  can  be  |>r(>fita])ly  ex])on(lc<l  in  ii.scal  year  ending  June  80, 
190.S,  for  niaiiitcnaiu'eof  itnprovenionts,  in  addition  to  the  balance  unex- 
pended July  1,  H»OI  .... .   5,000.00 

Subnutted  in  compliance  with  reciuirenients  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  18'JU. 


An'ROPRIATIONS. 

By  act  of — 

September  19,  1890    $15,  000 

July  13,  1892   8,000 

August  18,  1894    4,  000 

June  3,  1896    13, 000 


Total   40, 000 


COMMERCIAL  STATISTICS. 


Vessels  employed  in  trade. 


Class. 

Trips 
made. 

Tonnage. 

Draft, 

Steam  

1,400 
7,700 
4,700 

20  to  70 
8  to  300 
30  to  80 

Feet. 
3  to  5 
3  to  8 
2  to  5 

Sail  

Barges  

Freight  handled. 

Articles. 

1898. 

1899. 

1900. 

Coal  

Tons. 

13, 000 
203, 000 
5,200 

34, 000 

Tons. 
13, 500 
213, 500 
5, 300 
34, 500 

Tons. 

14,000 
219,000 
5,500 

35,600 

LutQber  

Fish  and  shellfish  

General  merchandise  

Total  

255, 200 

266,800 

274, 100 

The  estimated  value  of  the  1900  tonnage  was' 13,919,000. 
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F  i8. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  May  3, 1901.] 

The  portion  of  this  river  now  under  improvement  by  the  United 
States  extends  from  the  State  dam  at  Troy  downstream  to  Coxsackie. 
The  object  is  to  provide  navigation  with  a  12-foot  channel  150  feet 
wide  from  the  State  dam  to  the  foot  of  Jacob  street,  Troy;  thence 
graduall}^  increasing  in  width  to  400  feet  at  the  foot  of  Broadway, 
Troy;  thence  400  feet  wide  to  Coxsackie.  Below  this  latter  point 
there  is  ample  depth  and  width  of  channel. 

At  the  beginning  of  the  present  year  dredging,  rock  removal,  and 
dike  construction  and  repair  was  in  progress  under  contracts  of  Kirk, 
Driscoll  &  Co.,  and  James  Du  Bois,  and  was  continued  throughout  the 
year  with  the  exception  of  the  winter  months. 

Dredging  for  the  relief  of  navigation  and  in  continuance  of  the 
project  was  carried  on  between  Castleton  and  Troy,  the  following 
quantities  of  material  having  been  removed  from  the  localities  named 
and  the  spoil  disposed  of  according  to  law,  viz: 

Cubic  yards. 


Nine  Mile  Tree  cross-over   2, 013 

Castleton  bar                                                                                   .  54, 148 

Stone  Light  shoal   12, 125 

Bogart  Light  shoal   12,  951 

In  front  of  Albany   5,  822 

Bath  shoal   83,880 

In  front  of  arsenal   16, 548 

Arsenal  to  Congress  street   38, 174 

Congress  street  to  Broadway   29,  327 

Broadway  to  D.  &  H.  Co.'s  bridge   106, 622 

D.  &  H.  Co. 's  bridge  to  State  dam   32, 593 

Total   394,203 


The  removal  of  rock  was  carried  on  between  Broadway  and  Adams 
street,  Troy,  and  good  progress  was  made,  except  close  to  the  wharves, 
where,  in  order  to  avoid  the  probability  of  damage  to  the  adjacent 
property,  no  blasting  was  done  nearer  than  16  feet,  pending  the 
furnishing  of  indemnity  bonds  by  the  riparian  owners. 

The  following  is  a  statement  of  the  area  of  rock  reduced  to  the 
required  depth  below  the  mean  low-water  plane,  and  the  prism  meas- 
urement of  rock  removed,  viz: 


Name  of  reef. 

Area 
dredged. 

Prism 
removed. 

Sq.ft. 
21,350 
35,650 
81, 430 
55,915 

Ou.  yds. 
1,259 
1,448 
6, 184 
4,684 

194,345 

13, 575 

The  progress  in  the  construction  and  repair  of  dikes  was  not  as  sat- 
isfactory as  might  have  been  expected  during  the  extremely  dry  weather 
of  last  summer  and  fall,  which  was  in  every  way  favorable  for  this  kind 
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of  work.  I)iirin<^-  tlu^  s|)rin«^»s(';ison  the  ri\  (M"  liiis  Ihmmi  coiistiitit I y  at 
I'rtvslii't  luMolit,  tluM-cby  dchivin*;-  the  woi'k. 

'V\w  t'ollowiiiti'  tiihk)  t»iv(»s  the  total  (iiiaiitities  of  inatcrialH  used  dur- 
in^  tlio  year  in  the  construction  and  repair  of  dikes,  viz: 

IMiu'  i>iling  linear  icoi..  57,300 

Slu'(>t  pilin^r  f(.(;t  15.  M..  29,  OH) 

Uoiiiul  limber  liiieiir  feet. .  1,117 

S(iu:ire  timber  feet  K  M  . .  48,  072 

Tie-rods  and  screw  bolts  pounds..  37,  103 

Driftbolls  and  washers  <lo   8,351) 

Rnbblestone  cubic  yards..  6,505 

Paving  stone  do. .  108 

An  extension  of  the  Mulls  Plaat  dike  for  a  distance  of  2,500  feet  was 
the  only  construction  of  new  dikes  undertaken.  'I'lie  pilino-  has  all 
been  driven  and  sawed  otf,  and  a  i)ortion  of  the  walin<»'  timber  has  been 
placed. 

Repairs  to  existintif  dikes  were  made  at  the  followino-  localities,  either 
by  partially  or  wholly  rene\vin<»'  piling  and  timlx'r  alon^'  the  channel 
face,  with  substantial  anchorage  and  rubblestone  tilling,  viz: 


Name  of  dike. 


Character  of  work. 


Coxsackie  Island  j  Full  repairs  

Barren  Island  do  

Roah  Hook  do  "  

Do   New  waling  and  rubble  . . 

Full  repairs  

Sheet  piling  channel  face. 
Full  repairs  


Bogart  Island 
Small  Island  . 
Cuyler  


State  of  work. 


Length 
of  dike 
repaired. 


In  progress 


Lin.  fed. 
80 
500 
840 
330 


In  progress 

 do  

....do  


2,788 


Paving  and  rubble  stone  was  also  used  in  repairing  the  paving  and 
protecting  footing  of  old  dikes  and  revetments  and  in  refilling  old  pile 
dikes  at  the  following  localities,  viz: 


Name  of  dike. 


Coxsackie  Island  

Light-house  Island  

Bronks  Island  

Hough  tailing  Island  

New  (New  York  State)  

New  Baltimore  West  

Coeymans  North  

Roah  Hook  

Shad  Island  

Upper  Schodack  Island  Half 

Schermerhorn  Island  

Cedar  Hill  , 

Overslaugh  No.  2  

Beacon  Island  Half  

Base  Island  

Hillhouse  Island  revetment. 

Breaker  Island  Half  

Breaker  Island  revetment. . . 


Paving 
stone. 


Cu.  yds. 


108 


Rubble- 
stone. 


Cu.  yds. 
263 
232 
512 
35 
320 
417 
426 
50 
150 
385 
591 
506 
219 
179 
25 
70 
83 
70 


Length 
of  footing 
pro- 
tected 


Lin.feet. 


500 


150 
150 


200 


Length  of 
dike  re- 
filled. 


Linear  feet. 

800 
1,000 
1,600 

600 

1, 
2, 
1, 


000 
100 
400 
130 
460 
721 
117 


2,000 


185 


900 


The  season  of  1900  was  excessively  dry,  and  there  were  several  very 
low  tides  occasioned  by  strong  northwesterly  winds,  but  the  results  of 
tidal  observations  kept  during  the  whole  period  of  navigation  at 
Albany  and  from  August  4  to  November  27  at  Troy  do  not  differ 
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from  those  of  the  previous  season.  The  highest  natural  tide  at  Albany 
and  opposite  Broadway,  Troy,  was,  respectively,  3.68  feet  and  3.58  feet 
above  the  plane  of  reference,  and  the  lowest  tide  at  the  same  stations 
was  1.96  feet  and  2.63  feet  below  the  plane  of  reference.  For  the  pre- 
vious results  of  tidal  records  reference  is  made  to  Annual  Report  of 
the  Chief  of  Engineers  for  1897,  page  998,  and  for  1900,  page  1490. 

The  winter  of  1900-1901  was  exceptional,  in  that  after  the  closing  of 
navigation,  December  14,  1900,  the  ice  remained  firm  until  the  final 
break-up  about  March  17,  when  the  break-up  w^as  so  gradual  that  it 
was  not  known  just  when  it  occurred.  The  examinations  which  have 
been  made  since  the  opening  of  navigation  have  developed  no  bad  bars, 
though  the  effects  of  the  bad  ice  gorges  of  February,  1900,  are  still 
visible. 

The  following  table  compiled  from  soundings  taken  since  the  resump- 
tion of  navigation  shows  the  width  and  depth  of  the  deepest  navigable 
channel  through  the  bars  and  shoals  as  compared  with  those  of  1900: 


Locality. 

1900. 

1901. 

Width. 

Depth. 

Width. 

Depth. 

Feet. 

Feet. 

Feet. 

Feet. 

Coxsackie  shoal  

300 

11.0 

20 

12.0 

Stonehouse  bar  

100 

11.5 

80 

11.5 

Willow  Island  shoal  

400 

12.0 

270 

12.0 

Coeymans  Cross-over  

330 

12.0 

330 

12.0 

Roah  Hook  to  North  Coeymans  

150 

11.5 

400 

11.0 

80 

11.5 

220 

11.0 

Nine  Mile  Tree  Cross-over  — 

150 

n.o 

200 

11.5 

Castleton  bar  

50 

11.5 

320 

11.5 

Cedar  Hill  bar  

80 

11.5 

110 

11.0 

Winnies  bar  

250 

11.0 

450 

10.5 

130 

11.5 

175 

12.0 

60 

12.0 

20 

12.0 

30 

11.5 

220 

12.0 

Douws  Point  Cross-over  

170 

12.0 

220 

11.5 

Cuyler  bar  

70 

12.0 

20 

12.0 

100 

12.0 

110 

12.0 

200 

10.0 

260 

11.5 

Bath  shoal  

120 

12.0 

180 

12.0 

Kellogg  shoal  

100 

12.0 

60 

12.0 

Fishhouse  shoal  

220 

12.0 

220 

12.0 

Round  shoal  

60 

12.0 

180 

11.5 

Covin  Follv  

80 

12.0 

110 

12.0 

Opposite  Breaker  Island  

130 

12.0 

100 

12.0 

Van  Buren  bar  

140 

12.0 

150 

12.0 

Wasliington  bar  

150 

12.0 

150 

12.0 

Front  of  Watervliet  Arsenal  

50 

12.0 

70 

12.0 

Arsenal  to  Congress  street  

100 

12.0 

210 

12.0 

Through  draw  Congress  Street  Bridge  

50 

12.0 

80 

12.0 

Congress  street  to  Broadway,  Troy  

70 

12.0 

150 

12.0 

Broadway  to  Delaware  and  Hudson  Companv's  bridge  

60 

6.0 

100 

12.0 

Delaware  and  Hudson  Company's  bridge  to  State  dam  

50 

5.5 

50 

5.5 

The  above  depths  refer  to  the  plane  of  mean  low  water  established 
in  1876. 

Owing  to  the  fact  that,  with  the  exception  of  the  dredging  at  Troy, 
N.  Y.,  all  the  dredging  done  during  the  fiscal  year  was  for  the  restora- 
tion of  the  channel  to  a  condition  approximating  that  which  had  been 
obtained  by  previous  work  under  the  project,  the  above  table  shows 
apparently  little  improvement,  whereas  if  no  dredging  had  been  done 
navigation  would  have  been  badlv  obstructed,  if  not  rendered  impos- 
sible, as  soon  as  the  freshet  subsided  by  the  shoals  which  had  formed. 

The  removal  of  rock  from  the  channel  in  front  of  Troy,  N.  Y.,  has 
resulted  in  an  increased  depth,  but,  as  this  work  is  still  in  an  unfinished 
condition  and  requires  the  removal  of  many  high  points,  the  results 
can  not  be  reported  in  detail  yet. 
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Tlio  (liU(\s  (lid  not  siiU'or  inucli  dclcrioi'al  i()M  diiriii*^  (  ho  yonv,  ovvin*^' 
to  thi>  ico  hoiiiiif  vorv  wcjiU  wIumi  the  brciik-ui)  oci'iii  rcsl,  iind  it  is 
(>x()(^'ted  tho  weaU(\st  dikes  will  \h\  repiiircd  Ixd'ori*  uuotlKM-  wiiitor, 
hilt  very  littlo  work  liiiH  so  I'ai'  h(»eii  done  under  tlu*  contniet  now  in 
forco. 

Tho,  ronioval  of  tho  nuitorial  l)otwcen  the  Delaware  and  lliulson 
CA)nii)any's  brid*,^^  and  the  State  dam  at  Troy,  to  form  a  ehannel  150 
feet  wide  and  at  least  !)  i\'v{  deep,  has  Ixmmi  star((Ml  and  has  niiide  fair 
prog  ress,  eonsiderini^  t he  dillieiiltv  in  dis|)osin(^  of  tiie  spoil,  thei'e  heino; 
no  d(»j)th  of  wat(>r  yet  under  (h(^  lixed  span  and  neither  deplh  of.  water 
nor  width  of  ehannel  throiij^h  (he  dj'aw  si)an.  A  j)ortion  of  (he  spoil 
is  beino-  utilized  to  till  the  space  between  the  old  bulkiieiid  and  a  now 
one  beinn^  eonstrueted  on  the  line  recently  established. 

This  improvement  has  been  under  the  local  charge  of  Mr.  II.  11. 
Talcott,  assistant  enoineer,  stationed  at  Albany. 

The  available  ])alanceand  the  appropriations  recommended  for  fiscal 
year  endino-  June  80,  ItH):^,  will  be  api)rKHl  to  contiiuiint^  the  exca- 
vation of  the  proposed  channel,  by  means  of  dred<rin(r  and  rock 
reiuoval,  and  for  maintainino-  the  channel  already  secured,  by  the 
removal  of  any  shoals  that  may  be  formed  by  ice  gorges  or  other 
causes. 

Money  statement. 


July  1,  1000,  balance  unexpended  $465, 119.  91 

Amount  appropriated  by  sundry  civil  act  approved  jMaicli 
3,  1901   100,000.00 


565, 119.  91 

June  30,  1901,  amount  expended  during  fiscal  year   159,  550.  01 


Julv  1,  1901,  balance  unexpended   405,  569. 90 

July  1,  1901,  outstanding  liabilities   43,  911.  77 


July  1,  1901,  balance  available   361,  658. 13 


July  1,  1901,  amount  covered  by  uncompleted  contracts   340,  240.  58 


Amount  (estimated)  required  for  completion  of  existing  project   1,  265,  356.  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 
For  works  of  improvement  $400,  000.  00 


  425,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPEOPRIATIONS. 


By  act  of — 

June  30,  1834    $70,000.00 

July  2,  1836   100,000.00 

March  3,  1837   100,000.00 

July  7,  1838   100,000.00 

.  August  30,  1852    50,  000.  00 

June  26, 1864,  allotment   33,  000.  00 

June  23,  1866    50, 000.  GO 

•   March  3,  1867   305, 188.  00 

July  25,  1868,  allotment    85,  000.  00 

April  10,  1869,  allotment   89, 100.  00 
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By  act  of — 

July  11,  1870   $40,000.00 

March  3,  1871   40,  000.  00 

June  10,  1872    40,  000.  00 

March  3,  1873   40,  000.  00 

June  23,  1874    40,  000.  00 

March  3,  1875   40, 000.  00 

August  14,  1876    50, 000.  00 

June  18,  1878    70, 000.  00 

March  3,  1879   30,000.00 

June  14,  1880    20, 000.  00 

March  3,  1881   15,000.00 

August  2,  1882    10,  000.  00 

July  5,  1884   30, 000.  00 

August  5,  1886    26,  250.  00 

August  11,  1888    75,  000.  00 

September  19,  1890   119, 400. 00 

  $1,  667, 938.  00 

September  19,  1890  (balance)   30, 600.  00 

July  13,  1892   187,500.00 

March  3,  1893     500,000.00 

August  18, 1894   145, 000.  00 

March  3,  1895   500,000.00 

June  11,  1896    480, 000. 00 

June  4,  1897    475, 000.  00 

July  1,  1898   160,406.56 

March  3,  1899   100,000.00 

June  6,  1900    400,  000.  00 

March  3,  1901   100,000.00 

  3,078,506.56 

Total   4,  746, 444.  56 


CONTRACTS  IN  FOECB. 

Name  of  contractor:  Kirk,  Driscoll  &  Co. 

Date  of  contract:  June  28,  1899. 

Date  of  approval:  July  12,  1899. 

Date  of  commencement:  On  or  before  July  27,  1899. 

Date  of  completion :  June  30,  1902. 

For  dredging  at  rates  of  19  cents  and  24^-  cents  per  cubic  yards,  and  for  rock 
removal  at  $4.75  per  cubic  yard. 
Name  of  contractor:  James  Du  Bois. 
Date  of  contract:  April  10,  1900. 
Date  of  approval:  April  24,  1900. 
Date  of  commencement:  On  or  before  May  12,  1900. 

Date  of  completion:  No  date  set;  amount  allotted,  $133,000,  to  be  earned  by  June 
30,  1902. 

For  construction  and  repair  of  dikes,  material  to  be  paid  for  at  following  rates: 
Piles,  9|  per  linear  feet;  sheet  piling  and  square  timber,  $32  per  1,000  feet  B.  M.; 
round  timber,  8^  cents  per  linear  foot;  iron,  3|  cents  per  pound;  rubblestone  and 
spalls,  80  cents  per  cubic  yard;  paving  stone,  $1.30  per  cubic  yard,  and  hire  of  dredging 
plant,  $9  per  hour. 


'COMMERCIAL  STATISTICS. 


The  importance  of  the  Pludson  as  a  great  waterway  of  commerce  is  apparent  from 
the  fact  that,  aside  from  its  own  local  traffic,  which  in  itself  is  very  large,  it  absorbs 
all  the  traffic  of  the  Erie,  Champlain,  and  Delaware  and  Hudson  canals,  besides  the 
great  coal  trade  of  the  Pennsylvania  Coal  Company  at  Newburg,  and  the  Erie  coal 
trade  at  Piermont. 

The  two  i)rincipal  industries  on  the  river  are  ice  and  brick.  There  are  said  to  be 
87  ice  houses  between  Albany  and  Hudson. 
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[  moil  III  of  loail  roniiiicra:  iiHliiii.  liinUx  of  iin/ironinnil. 


ArtiCiCH. 

iHilH. 

1899. 

1900. 

Tons. 

737, 978 
5(i5, 538 
418,741 
428, 245 
1,197,839 

730, 809 
482,510 
995,  KU) 
857,  I5«.) 
814,958 
1, 189, 524 

Tonn. 
1,037,389 
39, 400 
458, 2'i4 
1,304,173 
091,175 
1 , 220, 506 

(Jiaiii,  (lour,  Iri'd,  etc  -  

Kurl  

ItuildiuK  material  

ko   

ToUil  

4,045,895 

5, 070, 800 

4,810,927 

Number  of  passengers  carried  in  1900,  1,507,000. 

In  addition  to  this  local  commorce,  tlirouKli  commerce  amountlnK  to  more  than  10,000,000  Ujuh 
annually  is  carried  down  tlie  river. 

The  boats  in  service  in  the  Hudson  River  commerce  only  consist  of  24  steamers,  27  sailing  ves.sel.s, 
90  barges,  and  2,40 1  canal  boaUs. 


F  ig. 

IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  May  3,  1901.] 

The  project  at  this  locality  provides  for  a  permanent  channel  300  feet 
wide  and  8  feet  deep.  Such  a  channel  was  completed  in  1892.  Work 
since  then  has  been  applied  to  maintenance. 

Durino-  the  year  no  maintenance  work  was  required.  An  examina- 
tion of  the  harbor  will  be  made  at  an  early  date  with  a  view  to  deter- 
mining* whether  any  will  be  necessary  during  the  coining  year. 

A  project,  with  estimate  of  cost,  for  a  12-foot  channel  from  the 
Hudson  River  to  the  steamboat  landing,  prepared  in  compliance  with 
river  and  harbor  act  of  March  3,  1899,  was  published  in  House  Doc. 
107,  Fifty-sixth  Congress,  lirst  session,  and  is  printed  in  the  report  of 
the  Chief  of  Engineers  for  1900,  pages  1518  to  1520.  A  supplemental 
estimate  for  continuing  the  improvement  from  the  steamboat  dock  to 
the  head  of  the  harbor  was  also  submitted  on  page  1495  of  the  same 
report. 

The  consolidated  estimate  appearing  there  was  as  follows: 
Estimated  cost  of  a  12-foot  channel,  300  feet  wide,  from  the  Hudson  River 


to  steamboat  landing   $44,  685 

Estimated  cost  of  an  8-foot  channel,  100  feet  wide,  from  steamboat  dock 

to  within  350  feet  of  Porter's  dock,  and  thence  60  feet  wide  to  rapids 

below  dam   To,  200 

Estimated  cost  of  a  12-foot  channel,  50  feet  wide,  along  the  wharf  front  on 

the  west  side  of  the  creek  above  steamboat  landing   2, 570 


Total   125, 455 

Estimated  annual  cost  of  maintenance   3, 000 


It  is  understood  that  a  number  of  manufacturing  interests  have 
decided  to  locate  along  the  banks  of  Esopus  Creek,  which  comprises 
Saugerties  Harbor.  This  will  add  materially  to  the  commerce  of  the 
harbor,  and  it  would  therefore  seem  only  just  that  the  channel  be 
extended  so  that  they  will  have  ample  shipping  facilities  by  water. 

The  unexpended  balance  will  be  applied  in  dredging  or  dike  repairs, 
as  may  be  deemed  most  expedient,  and  the  appropriation  for  mainte- 
nance recommended  for  fiscal  year  ending  June  30, 1903,  will  be  applied 
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in  the  same  manner.  Should  the  project  for  the  12-foot  channel  be 
adopted,  it  is  recommended  that  an  appropriation  of  |30,000  be  made 
for  fiscal  year  ending  June  30,  1903. 

Money  statement. 

July  1,  1900,  balance  unexpended   $2, 150 

July  1,  1901,  balance  unexpended   2, 150 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1908,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1901   2, 500 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

July  5,  1884   $5,000 

August  5,  1886    15,  000 

August  11,  1888    12,  000 

September  19,  1890   10,000 

July  13,  1892   5,000 


By  act  of — 

August  18,  1894    $5,  000 

June  3, 1896   2,500 

March  3,  1899   2,500 


Total   57, 000 


COMMERCIAL  STATISTICS. 


Ye^Beh  employed  in  trade. 


Class. 

Number. 

Tonnage. 

Draft. 

5 
10 

2,000 
1,800 

Feet. 
7  to  11 

Passengers  carried,  15,000. 

Freight  handled. 

Articles. 

1898. 

1899. 

1900. 

Tons. 
40, 000 
11,000 
1,650 
5,718 

Tons. 

40,000 
7,000 
1,300 
2,500 

Tons. 
55,000 
10, 000 
6,873 
4,800 

Coal  

General  merchandise  

Total  

58, 368 

50, 800 

76, 673 

F  20. 


IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general, 
Chief  of  Engineers,  United  States  Army,  retired),  to  May  3,  1901.] 

The  improvement  of  this  harbor  consists  in  securing  a  permanent 
14:-t'oot  channel.  This  was  accomplished  in  1880.  Since  then  expendi- 
tures have  been  applied  to  maintenance. 

Work  during  the  year  consisted  in  continuing  the  repairs  to  dikes, 
under  contract  entered  into  October  10,  1899,  with  William  Parrott, 
of  Newburg,  N.  Y. 


AITKNDIX    F—  KKroirr   OK   (lOLONKI.  MANSKIKM). 


1-22'.) 


Tlio  jivailaMo  funds  hjiviii<»- all  Ihumi  cxpciided  by  July  14,  1900,  woi  k 
was  siis|)(mh1(h1. 

Tlio  i'()llovvinj4"  (luaritities  of  iiiaterials  woiij  used  during-  the  year  in 
making  tho  repairs: 

South  (liko: 

Siiiiiiio  timber  feetR.  M..  1,420 

Tic-nuly,  etc  ponndH. .  396 

Driftbolts,  etc  1  .lo....  238 

Wire  rope  linear  f('(^t..  86 

RnbbleHtone  cul)i(!  yards. .  97 

North  (like: 

Riibblestono  cubic  yards..  85 

North  Brancli  dik(>: 

Square  timber  feet  B.  M. .  174 

Tie-rodH,  et(^  poundn..  26 

Driftbolts,  etc  do   20 

Rubblestone  cubic  yards..  42 

The  prices  paid  for  the  dilt'ereiit  materials  in  place  were  as  follows: 
White  oak  t)ilin<>^,  19  cents  per  linear  foot;  pine  piling,  11  cents  per 
linear  foot;  square  tiin])er,  ^'M  per  1,000  feet  13.  M.;  iron,  4  cents  per 
pound;  wire  rope,  5  cents  per  linear  foot;  and  rubblestone,  85  cents 
per  cubic  3^ard. 

The  appropriation  reconnnended  for  fiscal  year  endin^^  June  30, 
1908,  is  for  maintenance,  and  will  be  applied  to  dredging  or  dike 
repairs,  as  may  be  most  necessary. 

Money  statement. 

July  1,  1900,  balance  unexpended   $2, 058. 64 

June  30,  1901,  amount  expended  during  fiscal  year   2, 058.  64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  balance  availa- 
ble July  1,  1901   -   2,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


By  act  of — 

June  12,  1872    $10,  000 

March  3,  1873   20,000 

June  8,  1875,  allotment   1,  000 

August  14,  1876   30,000 

June  15,  1878    30,  000 

August  2,  1882    2,  000 

July  5,  1884   1,000 

August  5,  1886    2,  500 


By  act  of — 

August  11,  1888   15,000 

September  19,  1890   5,  000 

July  13,  1892   5,000 

August  18, 1894   5,000 

June  3,  1896    2, 500 


Total   119,000 


COMMERCIAL  STATISTICS. 

Freight  handled. 


Articles. 


1897. 


1899. 


General  merchandise  . . 

Coal  

Brek  

Building  stone  

Cement,  lime,  and  sand 
Ice  

Total  


Tons. 
900, 000 
385. 000 
280,000 
215,000 
510,000 
40,000 


Tons. 
600, 000 
250, 000 
275, 000 
200, 000 
500,000 
60,000 


2, 330,000 


,000 
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F  21. 

IMPROVEMENT  OF  HARBOR  AT  PEEKSKILL,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general, 
Chief  of  Engineers,  United  States  Army,  retired),  to  May  3,  1901.] 

The  project  for  improvement  at  this  locality  consists  in  dredging  a 
channel,  100  feet  wide  and  10  feet  deep,  from  deep  water  in  the  Hud- 
son River,  on  the  north,  along  the  inner  side  of  the  harbor,  to  deep 
water  on  the  south.    This  project  was  completed  in  1899. 

No  work  was  done  during  the  year. 

Since  this  work  began  the  commerce  in  Peekskill  Harbor  has 
increased  so  much  that  a  channel  100  feet  wide  and  10  feet  deep  is  no 
longer  considered  adequate.  Those  principally  interested  ask  that  the 
channel  along  the  wharf  front  be  made  200  feet  wide  and  the  northerly 
and  southerly  connections  150  feet  wide,  with  a  depth  of  15  feet  at 
mean  low  water.  These  dimensions  of  channel  can  be  obtained  at  no 
greater  cost  than  was  originally  estimated  for  channels  of  less  size, 
provided  the  cost  of  dredging  is  as  low  as  that  secured  at  the  last 
letting. 

For  the  reasons  stated  it  seems  advisable  to  continue  this  improve- 
ment until  channels  of  the  larger  dimensions  have  been  secured,  pro- 
vided the  cost  does  not  exceed  the  original  estimate. 

The  available  balance  will  be  expended  for  maintenance  whenever 
the  necessity  arises,  and  the  appropriation  recommended  for  fiscal 
year  ending  June  30,  1903,  will  be  applied  to  increasing  the  dimen- 
sions of  the  existing  channel  and  in  maintenance  of  the  same. 

Money  statement. 

July  1,  1900,  balance  unexpended  

July  1,  1901,  balance  unexpended  

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $30, 000.  00 

For  maintenance  of  improvement   3,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

  $10,000 

  10,  000 

  20,000 


COMMERCIAL  STATISTICS. 

Freight  handled. 


Articles. 

1898. 

1899. 

1900. 

General  merchandise  

Tons. 

470, 350 
42, 300 

119, 300 
83,000 
20,000 

Tons. 
720,455 

58,500 
164,000 
124, 500 

25,000 

Tons. 

1,132, 700 
157, 750 
286,000 
187, 000 
37,500 

Building  material  

Lumber  

Molding  sand  

Total  

734, 950 

1,092,4.5.3 

1,800,950 

These  freights  were  carried  in  steam  and  sail  vessels,  barges,  and  canal  boats  draw- 
ing from  5  to  12  feet  of  water. 


$600.  00 
600.  00 


33,  000.  00 


By  act  of — 

June  3,  1896  . . 
March  3,  1899. 
Total  
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F  22. 

IMPROVIOMKNT  OF  FASSAK^  RIVKR,  NP]W  JFHSKY. 

I'riiis  work  was  in  the  clmrKO  of  Col.  J.  W.  Barlow,  Corps  of  KiiKiin'crs  (now  briKudicr  k'-'hthI,  Chief 
of  KiiRiiUHM-H,  Unitod  Slates  Army,  rctiri'd),  to  N()V(!iiil)or  liO,  I'JOO;  of  Maj.  li.  H.  KutTiuT,  Corps  of 
Euffiueors,  from  Novembor  30,  11)00,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
8,  1901.] 

The  project  for  this  locality  proposes  a  channel  200  feet  wide  and  10 
feet  deoi)  from  Newark  Hay  to  the  (\Mitcr  Street  Bridge,  Nevvaik,  and 
thence  from  50  to  200  feet  wide  and  from  6  to  7i  feet  deep  to  the  head 
of  navigation  at  Passaic. 

Work  durinj^  the  year  was  carried  on  under  the  contract  with  Joseph 
Oliver  Stokes,  and  consisted  in  increasing  the  dimensions  of  the  chan- 
nel at  Belleville,  Rutherford  Park,  and  Passaic  City. 

At  Belleville  bar  shoals  in  the  channel,  composed  of  large  and  small 
bowlders  embedded  in  gravel  and  clay,  were  removed  to  a  depth  of  0 
feet  at  mean  low  water  over  the  full  width  of  the  channel,  100  feet, 
for  a  length  of  1,000  feet  above  the  Montclair  and  Greenwood  Lake 
Railway  Bridge.  For  the  remainder  of  the  distance  across  the  bar, 
1,100  feet,  the  shoals  were  removed  to  grade  over  a  width  of  50  feet. 
The  total  quantities  removed  from  Belleville  bar  were  2,636  cubic 
yards  gravel,  18.15  cubic  yards  bowlders,  and  0.33  cubic  yard  of  ledge 
rock. 

At  Rutherford  Park  bar  shoals,  formed  partly  of  red  sandstone 
uncovered  by  dredging  in  1893  and  partly  of  fine  sand  and  gravel 
deposited  since  then,  were  removed  from  the  channel  on  the  easterly 
side.  The  area,  cleared  to  a  depth  of  6  feet  below  the  mean  low-water 
plane  of  1873  by  the  removal  of  3,925  cubic  yards  of  gravel,  25.6  cubic 
yards  of  bowlders,  and  292.6  cubic  yards  of  ledge  rock,  was  1,150  feet 
long  by  45  feet  wide. 

Small  areas  near  the  Erie  Railroad  and  Union  Avenue  county  bridges 
were  dredged  to  a  depth  of  6  feet,  which  necessitated  the  removal  of 
706  cubic  yards  of  gravel  and  1.85  cubic  yards  of  bowlders. 

The  total  quantities  of  materials  removed  under  the  contract,  also 
prices  paid  for  the  work,  were  as  foUows: 

7,267  cubic  yards  of  gravel  at  a  cost  of  36  cents  per  cubic  yard. 
45.60  cubic  yards  of  bowklers  at  a  cost  of  $16.20  per  cubic  yard. 
292.93  cubic  yards  of  ledge  rock  at  a  cost  of  $17.33  per  cubic  yard. 

The  following  statement  shows  what  work  has  been  done  under  the 
project: 

In  Newark  Bay  a  channel  of  the  proposed  dimensions  has  been  com- 
pleted and  6,205  linear  feet  of  dikes  have  been  built.  At  some  locali- 
ties additional  dredging  for  maintenance  has  been  necessary. 

A  channel  of  the  proposed  dimensions  has  been  completed  in  Passaic 
River  up  to  the  Center  Street  Bridge  at  Newark.  Additional  dredg- 
ing for  maintenance  has  been  necessary  at  some  places. 

Between  Center  Street  Bridge  and  Passaic  City  channels  have  been 
completed  at  Middle,  Lime  Kiln,  Third  River,  and  Holzman  bars. 
Additional  dredging  for  maintenance  has  not  been  necessary  at  all, 
excepting  Third  River  bar. 

The  required  depth  has  been  attained  at  Belleville  bar  for  widths  of 


1232      REPOET  OF  THE  CHIEF  OF  ENOmEERS,  U.  S,  ARMY. 


50  to  100  feet,  at  Rutherford  Pdrk  bar  for  widths  of  85  to  100  feet, 
and  above  Rutherford  Park  bar  to  Passaic  City,  for  narrow  widths. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  178,740,  which  amount  has  been  expended,  from  time  to 
time,  in  maintaining  work  already  accomplished. 

To  maintain  the  dikes  and  channels  already  made,  an  annual  appro- 
priation of  $15,000  is  considered  necessary. 

The  appropriations  recommended  for  the  fiscal  year  ending  June  30, 
1903,  are  to  be  applied  to  continuing  work  between  Center  Street 
Bridge,  Newark,  and  Passaic  City,  by  means  of  dredging  and  rock 
removal,  and  maintaining  the  present  channels  below  the  Center  Street 
Bridge. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exami- 
nation and  survey  of  this  river,  with  a  view  to  obtaining  a  channel  10 
feet  deep  from  the  Montclair  Railway  Bridge  to  the  Center  Street 
Bridge,  Newark,  and  thence  12  feet  deep  to  Staten  Island  Sound;  also 
for  an  examination  from  the  Montclair  Railway  Bridge  to  the  city  of 
Paterson. 

Reports  on  these  examinations  and  surveys,  with  estimates  of  cost 
of  proposed  improvements,  were  published  in  House  Doc.  No.  401, 
Fifty-sixth  Congress,  first  session,  and  are  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1900,  pages  1530  to  1552. 

Money  statement. 


July  1,  1900,  balance  unexpended  ,   $8, 970.  47 

June  30,  1901,  amount  expended  during  fiscal  year   8, 930.  47 

July  1,  1901,  balance  unexpended   40.  00 

July  1,  1901,  outstanding  liabilities   40. 00 

Amount  (estimated)  required  for  completion  of  existing  project   158,  087. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901 : 

For  works  of  improvement  $30,  000. 00 

For  maintenance  of  improvement   15,  000.  00 

  45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
,   1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPKOPKIATIONS. 


By  act  of — 

June  10,  1872    $25,  000 

March  3,  1873   25,000 

June  23,  1874    20,  000 

March  3,  1875   20,  000 

August  10,  187()   10,000 

June  18,  1878    10,  000 

March  3,  1879   2,000 

Jime  14,  1880    32,  000 

March  3,  1881   50,000 

August  2,  1882    50, 000 


By  act  of — 

July  5,  1884   $28,000 

August  5,  1S8G   26,  250 

August  11,  1888    35, 000 

September  19,  18!H)   45, 100 

July  13,  1892   45,000 

August  18,  1894    15,  000 

June  3,  1896    15,000 

March  3,  1899   15,  000 


Total   468,350 


COM  M  lOIJCI  A  L  S  rA'I  IS'l'ICH. 


Fi-CKjIit  li((ii(l/(<l  (did  slilftjxd  hi/  irahir. 


Articles. 

1898. 

1899. 

1900. 

Tons. 
470,  3(;h 
120, '.M)8 
72,  im 
124,  7  I() 

Tom. 
5<;i,517 

mjroo 

60. 1(X) 
109, 755 

Tons. 

589, 593 
182,175 
63,105 
115,212 
,  622,825 
464,423 

Coal  

;M'J,  0(i7 
371,  (iOO 

593, 167 
464,423 

To  and  from  liarkensack  River  

Total  

1,509, 772 

1,962, 462 

2,037,363 

The  coniinorce  is  largely  coastwise  and  carried  in  sail  and  steam  vessels,  canal 
boats,  and  barges  drawinj;  from  5  to  14  feet  of  water. 

The  nnniber  of  veyt^els  entered  and  cleared  at  tlie  United  StatcK  cuHtoin-house, 
Newark,  N.  J.,  on  the  Tassaic  River,  durin<jj  the  year  1900  was  150;  the  tonnage, 
30,810  tons. 


F  23. 

IMPROVEMENT  OF  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW 

JERSEY. 

[This  work  was  in  the  charge  of  (^ol.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30,  1900:  of  Maj.  E.  H.  RufYner,  Corps  of 
Engineers,  from  November  30,  1900,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
3, 1901.] 

The  project  for  this  locality  consists  in  dredging  a  channel  400  feet 
wide  and  14  feet  deep,  through  the  lower  end  of  Newark  Bay,  so  as  to 
connect  the  Arthur  Kill  and  the  Kill  van  Kull. 

Work  during  the  3^ear  was  carried  on  under  a  contract  with  Kirk, 
Driscoll  &  Co.,  of  Syracuse,  N.  Y.,  and  consisted  in  redredgiiig  the 
channel  where  the  contraction  was  the  greatest,  and  in  removing  small 
shoals  from  around  the  sharp  bend  at  the  Corner  Stake  Light.  The 
total  amount  of  material  removed  under  the  contract  was  97,193  cubic 
yards,  at  a  cost  of  18  cents  per  cubic  3^ard. 

At  the  close  of  the  work  the  channel  connecting  Arthur  Kill  with 
the  Kill  van  Kull  was  350  feet  wide  and  14  feet  deep. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  $93,383,  which  amount  has  been  expended,  from  time  to 
time,  in  maintaining  work  already  accomplished. 

To  maintain  the  channel  already  dredged  an  annual  appropriation 
of  ff 10,000  is  considered  necessary. 

The  appropriations  recommended  for  the  fiscal  3^ear  ending  June  30, 
1903,  are  to  be  applied  to  increasing  the  width  of  the  channel  to  the 
full  dimensions  proposed  by  the  project  and  in  maintaining  the  work 
already  done. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exam- 
ination and  survey  of  Arthur  Kill,  or  Staten  Island  Sound,  from  Kill 
van  Kull  to  Raritan  Bay,  with  a  view  to  obtaining  a  21-foot  channel 
from  New  York  Bay  to  Raritan  Bay. 

The  reports  on  this  examination  and  survey,  giving  estimates  of 
cost  of  proposed  improvement,  were  published  in  House  Doc.  393, 
Fifty-sixth  Congress,  first  session,  and  are  printed  in  the  Report  of 
Chief  of  Engineers  for  1900,  pages  1525  to  1530. 

ENG  1901  78 


1234     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Money  statement. 

July  1,  1900,  balance  unexpended   $20,  543.  35 

June  30,  1901,  amount  expended  during  fiscal  year   18,  524.  85 


July  1,  1901,  balance  unexpended   2,  018.  50 


'Amount  (estimated)  required  for  completion  of  existing  project   93,  383.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $20, 000. 00 

For  maintenance  of  improvement   10,  000.  00 

  30,000.00 

Submitted  in  cbmpliance  with  requirements  of  sundry  civil  act  of  June 
,   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  ot — 

June  23, 1874   $50,000 

August  14, 1876   10,000 

June  18, 1878   15,000 

June  14, 1880   29,000 

August  2, 1882   40,000 

July  5, 1884   10, 000 

August  5, 1886   15,000 

August  11, 1888   25,000 


By  act  of — 

September  19, 1890   ^  $22, 000 

July  13, 1892    ^  20,  000 

August  18, 1894   no,  500 

June  3, 1896  ^3,  000 

March  3, 1899    32,  000 


Total   291,500 


COMMERCIAL  STATISTICS. 


Freight  received  and  shipped  by  water. 


Articles. 

1898. 

1899. 

1900. 

Coal  and  ores  

Tom. 
7,404, 164 
914, 553 
244,135 
63,043 
877,659 
258, 296 
422, 411 

Tons. 
8,349,095 
1,121,333 
237,666 
60,048 
751,124 
263, 229 
529, 496 

Tons. 

9, 148,  111 
803,286 
259, 942 
64, 129 
129, 474 
109,023 
533,  668 

Clay  products  

OUs  

Grain  

General  merchandise  

Total  

10, 184, 261 

11,311,991 

11,047,633 

The  above  statement  is  based  on  individual  reports  representing  a  large  per  cent  of 
the  total  tonnage  reported. 
The  commerce  for  the  year  1900  was  valued  at  $156,601,921. 
The  valuation  of  ores  only  was  $63,875,000. 

The  freights  are  carried  in  barges,  canal  boats,  and  steam  and  sailing  vessels,  draw- 
ing from  5  to  23  feet  of  water. 


^  Includes  appropriations  made  for  improving  Arthur  Kill,  New  York  and  New 
Jersey. 

^  Unexp(^ndcd  balance  from  appropriation  for  improving  Arthur  Kill,  New  York 
and  New  Jersey. 
'  Includes  $5,000  for  Lemon  Creek. 
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F  24. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

[TliiH  work  vvjvn  in  tho  charge  of  Col.  J.  W.  Knrlow,  Coriw  of  KiiKineorH  (now  briK'i<lier-KOiicrul,  Chief 
of  Ktijriiioors,  United  Stntes  Arniv,  retired),  to  November  ;U),  I'.tOO,  of  Miij.  K.  H.  RulTner,  ('orps  of 
KuKineers  from  November  30,  I'JOb,  to  April      lUOl,  and  of  General  Harlow  from  April  20  to  May  3, 

mn.] 

The  project  for  iniprovint^  tliis  strciiiii  consists  in  (Ircd^^in*;  a  channel, 
()0  feet  wide  Jiiui  7  feet  dvv\)  ;it  mean  hi<;h  water,  from  the  mouth  to 
th(^  head  of  navi<^ation  at  Fdizaheth. 

No  work  was  done  durini^  the  year;  no  funds  being  available  for 
that  purpose. 

The  existinof  project  has  never  been  completed.  When  work  was 
last  suspended,  a  cliannel,  7  feet  deep  at  mean  hio-h  water,  and  from 
30  to  ()0  feet  wide,  had  been  dredtj^ed  from  the  mouth  to  Bridj^e  street, 
Pilizabeth. 

The  amount  required  for  completion  of  existin*^  project  has  been 
increased  by  i>l(),i()0,  which  amount  has  been  exi)ended,  from  time  to 
time,  in  maintaining-  work  already  accomplished. 

To  maintain  the  channel  already  dredged  an  annual  appropriation 
of  f 5,000  is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  1903  are  to  be 
applied  to  increasing  the  dimensions  of  the  channel  and  maintaining 
that  already  secured,  by  dredging. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project  $16, 160. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903: 

For  works  of  improvement   $8, 000. 00 

For  maintenance  of  improvement   5,  000.  00 

  13,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


By  act.  of — 

March  3,  1879  

June  14,  1880   

March  3,  1881  

August  2,  1882   

September  19,  1890 


COMMERCIAL  STATISTICS.. 


Freight  received  and  shipped  by  water. 


Articles. 

1895. 

1896 

1897. 

Coal  

Tons. 
13,300 

Tons. 

18, 000 
6,700 
8, 650 
2, 716 

Tons. 
14,270 
3,000 
8, 750 
2,846 

Lumber  

Building  material  

8,000 
350 

Miscellaneous  

21, 650 

36,066 

28,865 

A  statement  of  the  number,  character,  tonnage,  etc.,  of  the  vessels  employed  in 
this  trade  could  not  be  procured. 


APPROPRIATIONS. 


$7, 500 
7,500 
4,000 
8,  000 
5, 000 


By  act  of — 

July  13,  1892  $5,000 

August  18,  1894    3, 000 

June  3,  1896    3, 160 

Total  43,160 
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F  25. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30,  1900;  of  Maj.  E.  H.  Ruffner,  Corps  of 
Engineers,  from  November  30,  1900,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
3,  1901.] 

The  project  for  this  improvement  contemplates  making  a  permanent 
channel  200  feet  wide  and  10  feet  deep  from  the  mouth  of  the  Dela- 
ware and  Raritan  Canal  terminus  at  New  Brunswick. 

No  work  was  done  during  the  fiscal  year. 

The  following  has  been  accomplished  under  the  project: 

A  channel  10  feet  deep  has  been  made  from  the  mouth  to  the  Dela- 
ware and  Raritan  Canal  terminus  at  New  Brunswick,  the  section 
through  and  below  the  reef  at  Whitehead's  dock  having  a  width  of  200 
feet  and  the  section  above  the  reef  a  width  of  100  feet. 

To  maintain  the  work  already  done  an  annual  appropriation  of 
$10,000  is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  are  to  be  expended  in  widening  the  channel  between  Whitehead's 
dock  and  New  Brunswick,  and  in  maintaining  the  work  already 
accomplished. 

To  complete  this  project  it  will  require  182,000  cubic  yards  of  dredg- 
ing, at  2Yi  cents;  222,000  cubic  yards,  at  44  cents;  35,000  cubic  yards 
of  rock  removal,  at  $3.30;  7,500  linear  feet  of  dike  construction,  at 
16.60;  17,300  linear  feet  of  dike  repairs,  at  $2.20,  and  1,000  feet  of 
shore  protection,  at  $4.40.  If  project  is  amended  by  reducing  width 
of  channel  above  Rocky  reach  from  200  to  100  feet,  which  will  be 
ample  for  the  needs  of  commerce  for  many  years  to  come,  the  item  of 
rock  removal  can  be  omitted  from  the  project  for  completion. 

Money  statement. 

July  1,  1900,  balance  unexpended   $3, 557.  68 

June  30,  1901,  amount  expended  during  fiscal  year   7,  68 

July  1,  1901,  balance  unexpended   3,  550.  00 

Amount  (estimated)  required  for  completion  of  existing  project   363,  750.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   130,000.  00 

For  maintenance  of  improvement   10, 000.  00 

  40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  18,  1878   $200,000 

March  3,  1879   60, 000 

June  14,  1880   100,000 

March  3,  1881   25,000 

August  2,  1882   25,000 

Jul V  5,  1884   35,000 

August  5,  1886   26,250 

August  11,  1888   50,  000 

In  addition  to  the  above  $13,963  was  appropriated  for  improving  New  Brunswick 
Harbor,  New  Jersey,  in  1836-37. 


By  act  of — 

September  19,  1890    $50,  000 

Jul  V  13,  1892   40,000 

August  18,  1894   20,000 

June  3, 1896   20,000 

March  3,  1899    20,  000 


Total   671,250 


AIM'KNDIX    K  — liKTOli'l'  OK  COLONKL   M  ANSKl  KLl).  I21i7 

COM  M  KIM  M  A  I,  S'I'A'riS'riCS. 


Fniijld  mrivrd  ami  shi/t/u'd  hi/  iraler. 


Articles. 

]8<J7. 

1898. 

1899. 

1900. 

Miiiiiitiuitiircs,  mainly  brick  

Tons. 
311,  (MG 
Gft'i,  92'2 
40,  '12H 
211, 3.% 

Tons. 
350, 790 
(;58, 98(1 
33, 279 
212,917 

Tons. 
GI3,1G1 

(;9.s,  \m 

■19,218 
101,711 

T<mH. 
481, 360 
755, 84G 
71,791 
101,058 

MiscfUiineous  -.  

Total  

1,218,752 

1,255,972 

1 , 523, 391 

1, 470,045 

The  conimerce  of  1900  was  valued  at  $83,446,582,  and  was  carried  in  barges,  canal 
lK)ats,  steam  and  sail  vessels  drawing  from  5  to  17  feet  of  water.  The  total  of  all  trips 
reported  was  14,902,  exclusive  of  trii)s  by  tugs  and  excursion  steamers. 


F  26. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  J.  VV.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30, 1900;  of  Mai.  E.  H.  Rutfner,  Corps  of 
Engineers,  from  November  30, 1900,  to  April  20, 1901,  and  of  General  Barlow  from  April  20  to  May 
3, 1901.] 

The  project  for  improving  this  stream  consists  in  making  a  channel 
100  feet  wide  and  8  feet  deep  to  Washington,  thence  6  feet  deep  to 
Bissetts,  and  thence  4  feet  deep  to  Old  Bridge,  also  in  correcting  the 
outlet  of  the  canal  connecting  South  and  Raritan  rivers. 

No  work  was  done  during  the  fiscal  year. 

In  carrying  out  the  project  the  following  work  has  been  accom- 
plished: 

Below  Washington  a  channel  from  50  to  75  feet  wide  and  from  7i  to 
8  feet  deep  has  been  dredged,  and  the  projected  dikes  have  been  built. 
Above  Washington  a  channel  from  50  to  75  feet  wide  and  6  feet  deep 
has  been  dredged  as  far  as  the  Raritan  Railroad  bridge. 

To  complete  this  project  about  10,4:00  linear  feet  of  dikes  remain  to 
be  built,  and  at  least  100,000  cubic  yards  of  material  must  be  dredged. 

To  maintain  the  work  already  done  an  annual  appropriation  of  $5,000 
is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  are  to  be  applied  to  dredging  and  dike  construction. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project  $101,695.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903: 

For  works  of  improvement   $20,  000.  00 

For  maintenance  of  improvement   5,  000.  00 

  25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


1238     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


APPROPRIATIONS. 

By  act  of — 

March  3,  187]   $15,000 

March  3,  1873   5,000 

  $20,  000 

June  14,  1880   40, 000 

March  3,  1881   6,000 

August  2,  1882    10,  000 

August  5,  1886    5,  000 

August  11,  1888    5, 000 

September  19,  1890   5,  000 

July  13,  1892   7,000 

August  18,  1894    5, 000 

June  3,  1896    5,  000 

March  3,  1899   5,000 

  93,000 

Total  113.000 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  water. 


Articles. 

1897. 

1898. 

1899. 

1900. 

Coal,  clay,  ore,  etc  

Tons. 
64,916 
243, 185 
462 

Tons. 
60,035 
209, 684 
4,662 

Tons. 
87, 400 
248, 212 
7,590 

Tons. 
101, 900 
311,078 
1, 310 

Manufactures,  brick,  etc  

Total  

308,503 

274,381 

343,202 

414,288 

The  commerce  of  1900  was  carried  in  barges,  canal  boats,  steam  and  sail  vessels 
drawing  from  5  to  12  feet  of  water  and  estimated  to  have  made  4,192  single  trips. 
The  value  of  the  commerce  of  1900  was  estimated  at  $1,355,470. 


F  27. 

IMPEOVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

[This  work  was  in  the  ch.irge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30,  1900;  of  Ma.i.  E.  H.  Ruffner,  Corps  of 
Engineers,  from  November  30,  1900,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
3,  1901.] 

The  project  for  this  improvement  contemplates  dredging  21-foot 
channels,  300  feet  wide  from  Seoaine  Point  to  deep  water  in  the  bay, 
through  two  shoals  opposite  Wards  Point,  and  from  South  Amboy  to 
deep  water  near  Great  Beds  light. 

No  work  was  done  during  the  year,  the  funds  on  hand  being  insuffi- 
cient in  amount  to  eifect  any  material  improvement  in  the  dredged 
channels. 

In  carr3nng  out  the  project  the  following  work  has  been  accomplished: 
The  channel  off  Seguine  Point  has  been  dredged  to  a  depth  of  21 

feet  for  a  width  of  250  feet  throughout  the  entire  length. 

The  channel  off'  Wards  Point  has  l)een  dredged  to  a  depth  of  21  feet 

for  a  width  of  300  feet  from  the  wharves  at  Perth  Amboy  to  the  ])end 

at  Great  Beds  light,  and  thence  across  the  crest  of  the  shoal  between 

the  bend  and  Seguine  Point. 


AIM'KNDIX   F  RKlNHtT   <H*'   COl.oNKI.  MANSKIKLI). 


1 


Tlu'  clisiiinol  from  (irojit  Hods  lioht,  to  South  Anihoy  luis  Ihm'ii 
(Irt'dj^HHl  to  51  (Icptli  of  '21  iVu^t  for  ;i  width  of  )')()()  fec'.t,  without  allovv- 
aiicc  in  width  to  provide  for  stahh',  side  .sh)[)(\s. 

The  amount  nxjuircd  for  completion  of  oxistint^  ])rojeet  has  l)een 
increased  by  $144,000,  whi(^h  amount  has  been  expended  from  time  to 
time  in  maintaininj]f  work  already  accom})lished. 

1\)  maintain  the  channels  already  dredged  an  animal  appropi  iation 
of  ^}^i^0,000  is  considered  necessary. 

Theappropriations  recommended  for  fiscal  yc^ar  ending  J  une  1903, 
are  to  be  applied  to  dredging  the  channcdsto  their  full  dimensions  and 
in  maintaining  the  portions  already  completed. 

Money  statement, 

July  1,  1900,  balance  unexpended   $1, 185.  55 

June  30,  1901,  amount  expended  during  fiscal  year   255.  55 

July  1,  1901,  balance  unexpended   930. 00 

Amount  (estimated)  required  for  completion  of  existing  project   209,  375.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement   $60,  000.  00 

For  maintenance  of  improvement   20,  000.  00 

  80,000.00 


Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

March  3,  1881   $50,  000 

August  2,  1882    50, 000 

July  5,  1884   20,  000 

August  5,  1886    37,  500 

August  11,  1888    25,  000 

September  19,  1890   40,  000 


By  act  of — 

July  13,  1892  $40, 000 

August  18,  1894    40,000 

June  3,  1896    75,  000 

March  3,  1899   65,  000 


Total   442, 500 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  ivater. 


Articles. 

1898. 

1899. 

1900. 

Coal,  ores,  etc  

Tons. 
4, 293, 827 
33,279 

Tons. 
4,682,184 
51, 883 
1,150,245 
162,545 
65, 702 
394,843 

Tons. 

5, 412, 640 
78, 707 
718, 846 
172, 772 

Lumber  

Building  material  

Fertilizers  

131,162 
900, 363 
193,843 

Manufactures  

Merchandise  

155, 512 

Total  

5, 552, 474 

6, 507, 402 

6, 537, 977 

About  5,295,558  tons  of  the  commerce  of  1900  passed  through  the  South  Amboy 
channel,  about  2,301,530  tons  through  the  Seguine  Point  channel,  and  about 
5,478,866  tons  through  the  Wards  Point  channel. 

The  commerce  of  1900  was  valued  at  $53,200,720,  and  was  carried  in  barges,  canal 
boats,  steam  and  sail  vessels  drawing  from  5  to  23  feet  of  water.  The  total  number 
of  trips  of  vessels  passing  through  the  South  Amboy  channel  was  68,393,  including 
9,940  trips  of  tugs. 

The  total  number  of  vessels  entered  or  cleared  at  the  custom-house  at  Perth 
Amboy,  N.  J.,  during  the  year  1900  was  288;  total  tonnage,  156,917  tons. 
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F  28. 

IMPROVEMENT  OF  MATAWAN  CREEK,  NEW  JERSEY. 

[This  work  was  In  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30,  1900;  of  Maj.  E.  H.  Ruffner,  Corps  of 
Engineers,  from  November  30, 1900,  to  April  20, 1901,  and  of  General  Barlow  from  April  20  to  May  3, 
1901.1 

The  project  consists  in  dredging-  a  4-foot  channel,  100  feet  wide  from 
the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  railroad  bridge 
at  Matawan. 

No  work  was  done  during  the  year  owing  to  the  fact  that  there  were 
no  funds  available  for  expenditure. 

The  existing  project  has  never  been  completed.  When  work  was 
last  suspended  the  channel  had  a  least  width  of  80  feet  at  the  outlet 
into  Keyport  Harbor  and  least  width  of  40  feet  in  the  creek  as  far  up 
as  the  steamboat  dock  at  Matawan,  the  depth  being  4  feet,  except  for 
a  short  distance  below  the  Matawan  steamboat  dock,  where  it  was  3i 
feet  on  the  south  side  of  the  channel. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  $21,120,  which  amount  has  been  expended  from  time  to 
time  in  maintaining  work  already  accomplished. 

To  maintain  the  channel  already  dredged  an  annual  appropriation  of 
13,000  is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  are  to  be  expended  in  extending  the  channel  and  maintaining  the 
improvements  already  made. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project  $12, 120.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending- 
June  30,  1903: 

For  works  of  improvement   $6,  000.  00 

For  maintenance  of  improvement   3, 000.  00 

  9, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

March  3,  1881  $15,000 

August  2,  1882    0,  000 

September  19,  1890   2,  500 

July  13,  1892   9,620 

August  18,  1894    3,  000 


By  act  of — 

June  3,  1896    $3, 000 

March  3,  1899   3, 000 

Total   42, 120 


COMMERCIAL  STATISTICS. 


Freight  received  and  shipped  by  water. 


Articles. 

1899. 

Tons. 
35,000 
12,000 
4,000 

51,000 

API'KNDIX    K  HKI'OK'r  OK  ("OLONKL  MANSFIKM). 
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The  ('oinuu>n'(»  of  ISO*)  was  car  ried  in  bar^'es,  canal  boats,  Htcaiii  and  nail  vciHWilH, 
(lra\vin;j;  from  T)  to  8  fcot  of  water  and  carryin<r  from  50  to  200  tons. 

Tlu'  stati'inont  of  commerce  is  approximate  only,  based  on  the  incompletti  n^turns 
fnrnislied. 

No  connnercial  statistics  were  furnished  for  the  year  1900,  althon^di  efforts  were 
mnde  to  procure  them. 


F  29. 

IMPROVEMENT  OE  ITAllliOli  AT  KIOYPORT,  NEW  JERSEY. 

[This  work  was  in  tlu-  cluirf^o  of  Col.  .1.  W.  Harlow,  Corps  of  l<;ii;riii(H'rs  (now  hrifjadier-^jciioral.  Chief 
of  KiiKMUOors,  Uiiitt'd  Statos  Arinv,  rotirrd),  to  November  30,  I'JOO;  of  Mni.  K.  II.  Kuiriicr,  Cori)S  of 
KiiKiiu'ors,  from  Novomhor  ;U),  1900,  to  April  '20,  I'.Wl,  and  of  tieiieral  Harlow  from  April  '20  to  May 
;!,  I'.H)!.] 

The  project  for  iin])rovement  consists  in  drcdg-in^  an  8-foot  channel 
200  feet  wide  from  Karitan  Bay  to  the  steamboat  dock  at  Keyport. 

No  work  was  done  durino'  the  year,  owing  to  lack  of  funds. 

The  existing  project  has  never  been  completed.  When  operations 
were  last  suspended  the  channel  from  Raritan  Bay  to  the  steamboat 
dock  had  a  depth  of  from  5  to  8  feet  and  widtli  of  from  70  to  100  feet. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  19,975,  which  amount  has  ])een  expended  from  time  to 
time  in  maintaining  work  already  accomplished. 

It  is  estimated  that  an  annual  appropriation  of  $5,000  will  be  necessary 
to  maintain  the  channel  already  made. 

The  appropriations  recommended  for  the  fiscal  year  ending  June  30, 
1903,  are  to  be  expended  in  extending  the  channel  and  maintaining  the 
improvements  made. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project   $9,  975.  GO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 


June  30, 1903: 

For  works  of  improvement   $9,  975.  00 

For  maintenance  of  improvement   5, 000.  00 

  14,975.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

August  2, 1882   $30,475 

July  13, 1892   5,  000 

August  18, 1894   5,000 

June  3, 1896   2,500 

March  3, 1899   2,  500 

Total   45, 475 


COMMERCIAL  STATISTICS. 


Freight  received  and  sMpiJed  by  water. 


Articles. 

1896. 

1897. 

1899. 

Tons. 

60, 700 
8,000 
8,500 

10, 000 

18, 000 

Tons. 

63, 700 
8, 000 
8,500 

10, 000 

18, 900 

Tons. 
40, 000 
5,000 
5,800 
9,600 
7,100 

Fertilizers  

Coal  and  lumber  

Fish  and  shellfish  

Miscellaneous  

Total  

105,200 

109, 100 

67, 600 
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The  commerce  of  1899  did  not  differ  materially  from  that  of  preceding  years.  The 
apparent  decrease  is  due  to  the  different  sources  from  which  information  was  obtained. 

To  the  above  the  commerce  of  Matawan  Creek  should  be  added,  as  it  passes  in 
and  out  through  Key  port  Harbor.  During  1899  this  commerce  amounted  to  51,000 
tons. 

During  1899  the  number  of  passengers  carried  was  29,825.  No  new  lines  of  trans- 
portation were  established. 

No  commercial  statistics  were  furnished  for  the  year  1900,  although  efforts  were 
made  to  procure  them. 


F  30. 

IMPEOVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW 

JERSEY. 


[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general,  Chief  of 
Engineers,  United  States  Armv,  retired) ,  to  November  30, 1900;  of  Maj.  E.  H.  Ruffner,  Corps  of  Engi- 
neers, from  November  30,  1900,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May  3, 
1901.] 

The  present  project  proposes  dredging  a  4:-foot  channel  150  feet 
wide  through  Shoal  Harbor  and  75  feet  wide  in  Compton  Creek  up 
to  the  railroad  bridge,  the  channel  in  Shoal  Harbor  to  be  protected  by 
a  dike  if  found  necessary. 

No  work  was  done  during  the  year,  owing  to  lack  of  funds. 

The  existing  project  has  never  been  completed.  When  operations 
were  last  suspended  there  was  a  4-foot  channel  75  feet  wide  through 
Shoal  Harbor,  connecting  Raritan  Bay  with  Compton  Creek. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  $7,000,  which  amount  has  been  expended  from  time  to 
time  in  maintaining  work  already  accomplished. 

To  maintain  the  channel  already  dredged  an  annual  appropriation 
of  $5,000  is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  ending  June  30, 
1903,  are  to  be  applied  to  extending  and  maintaining  the  channel  already 
made,  by  means  of  dredging. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project  ...  $47, 130.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 


ing June  30,  1903: 

For  works  of  improvement   $15,  000.  00 

For  maintenance  of  improvement   5, 000.  00 

  20,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

September  19,  1890   $5, 000 

July  13,  1892   3,000 

August  18,  1894    3,000 

June  3,  1890   5,  000 

March  3,  1899   8,000 


Total 


24,000 
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rOM  M  KK("I  A  I,  STATISTICS. 


Fi'f  iylil  rcrclvcd  and  nhiji/xd  hy  irtth  r. 


Articles. 

1«'J7. 

1898. 

1899 

1900. 

Tom. 
70,000 
7.5,  UOO 
4,000 
25,000 
10,000 

Tons. 
75,000 
75, 000 
4,500 
30,000 
10,000 

TnnH. 
100, 000 
KO.  ()(K) 
4,000 
30, 000 
12,000 

Tons. 
90,000 
75,000 
5,  OCX) 
8, 500 
1,000 

Fisli  and  Hhelliish  

Total  

184,000 

194,  .500 

226,000 

179, 500 

Tlie  above  froi«^lit  was  carried  by  oiu^  steamer  and  250  saill)oats,  drawing  from  2  to 
5  feet  of  water,  and  wboae  tonnage  varied  from  5  to  420  tona. 


F  31. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier  general,  Chief 
of  Engineers,  United  States  Army,  retired),  to  November  30,  1900;  of  Mai.  E.  II.  Rutlner,  Corps  of 
Engineers,  from  November  30,  I'JOO,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
3,  1901.] 

The  project  for  the  improvement  of  this  stream  proposes  the  making 
of  channels  6  feet  deep  and  from  150  to  300  feet  wide  from  the  outer 
bar  at  the  mouth  of  the  river  to  Red  Bank  on  the  North  Branch  and 
Branchport  on  the  South  Branch. 

Work  during  the  year  was  carried  on  under  a  contract  with  the 
Shrewsbury  Dredging  Compan}^,  of  Long  Branch,  N.  J.,  and  consisted 
in  redredging  the  channel  in  the  main  stem  east  of  Island  Beach. 
This  was  made  6  feet  deep  and  40  feet  wide  for  a  distance  of  1,025 
feet. 

The  total  quantity  of  sand  removed  from  the  channel  was  19,250 
cubic  yards,  at  a  cost  of  24.6  cents  per  cubic  yard;  13.7  cubic  yards 
of  stone  was  also  removed,  at  a  cost  of  |8  per  cubic  yard;  and  85  piles, 
forming  an  old  dock,  were  drawn,  at  a  cost  of  $2  each. 

In  carrying  out  the  project  the  following  work  has  been  accom- 
plished: 

In  the  main  stem  channels  of  the  required  dimensions  had  been 
dredged  across  the  shoals  and  maintained  at  the  outer  bar  by  a  train- 
ing dike.  The  improved  channel  inside  the  bar  opposite  Island  Beach 
was  completely  filled  in  1897  by  a  breach  in  the  Sandy  Hook  penin- 
sula through  which  an  immense  quantity  of  ocean  sand  was  brought 
into  the  river.  The  breach  has  been  closed  and  the  channel  is  now 
being  redredged. 

In  the  North  Branch  channels  6  feet  deep  and  from  100  to  200  feet 
wide  have  been  secured  by  dredging  and  training  dikes. 

In  the  South  Branch  training  dikes  have  been  built  and  channels 
dredged  to  the  required  depth. 

To  maintain  work  already  accomplished  an  annual  appropriation  of 
$10,000  is  considered  necessary. 

The  appropriations  recommended  for  fiscal  year  ending  J  une  30, 1903, 
are  to  be  expended  in  increasing  the  dimensions  of  the  channel  and  in 
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maintaining  those  now  existing  by  dredging  and  by  the  consti'nction 
of  dikes. 

The  channel  in  the  main  stem  of  this  river  was  completely  closed  dur- 
ing the  winter  of  1896-97,  when  the  sea  broke  through  the  Sand}^  Hook 
peninsula,  opposite  Island  Beach,  carrying  with  it  sufficient  sand  to  till 
the  improved  channel  to  above  the  ordinary  high- water  mark.  The 
breach  has  been  closed  by  the  Engineer  Department  by  means  of  a 
stone  wall,  which  is  now  being  raised  in  height,  but  it  has  been  impos- 
sible to  restore  the  channel  to  its  original  dimensions  with  the  small 
appropriations  made  in  1899  and  1900. 

To  complete  the  existing  project  the  sum  of  165,562  is  considered 
necessary,  which  amount  was  expended  from  time  to  time  for  mainte- 
nance. It  is  therefore  respectfully  recommended  that  this  full  amount 
be  appropriated  in  the  next  river  and  harbor  bill,  so  that  the  channel 
in  the  main  stem  may  be  completed,  thereby  allowing  the  two  steam- 
boat lines  plying  between  New  York  City  and  this  river  to  make  regu- 
lar trips  instead  of  running  irregularly  on  tides.  During  the  past 
two  seasons  steamboats  loaded  with  passengers  and  freight  have  fre- 
quently been  aground  for  hours;  this  has  caused  quite  a  falling  off  in 


the  business  of  both  lines. 

Money  statement. 

July  1,  1900,  balance  unexpended   $10,  000.  00 

June  30,  1901,  amount  expended  during  fiscal  year   3, 281.  91 

July  1,  1901,  balance  unexpended   6,  718.  09 

July  1,  1901,  outstanding  liabilities   3,  659.  37 

July  1,  1901,  balance  available   3, 058.  72 

July  1,  1901,  amount  covered  by  uncompleted  contracts   2,  706.  00 

Amount  (estimated)  required  for  completion  of  existing  project   65,  562.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $65, 562.  00 

For  maintenance  of  improvement   10,  000.  00 

^   75,562.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

August  30, 1852   $1,500 

March  3,  1871   14,  000 

March  3,  1873   5,  000 

20,  500 

June  18,  1878   18,000 

March  3,  1879   10, 000 

June  14, 1880   30,  000 

March  3,  1881    86,000 

August  2, 1882   30,000 

Augusts,  1886   10,000 


By  act  of — 

August  11, 1888   $10,000 

September  19,  1890   1 0,  000 

July  13,  1892   10,000 

August  18, 1894   5,000 

June  3, 1896   15,000 

March  3,  1899   10, 000 

June  6,  1900,  allotment ....  10,  000 

254,  000 


Total   274,500 
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AUSTItACr  OK  ('ONTIJAC  T   IN  KOUt;]!). 

Name  of  contractor:  vSlirewnlMirv  l)i('<l;,riii;,'  ('((iiiimnv. 

Date  of  contract:  July  20,  I<)()0. 

Dalt' of  approval:  ScptiMiiIxT  14,  VM). 

|)atc  of  connucnccincnt:  Sc|»tt'n»l)cr  28,  1900. 

Date  of  completion:  January  25,  1*H)1. 

Removal  of  abont  .'U),()()()  cubic  yards  of  .sand,  at  24.(5  centn  per  cubic  yard;  of  85 
piles,  at  $2  each,  and  of  13.7  cubic  yaids  of  stone,  at  !f^8  j)er  cubic;  yaid. 

Work  has  been  continued  under  an  implied  contract  witb  the  same  company  and 
under  the  same  terms,  by  authority  of  the  Chief  of  Knjjjineera,  dated  February  15,  iUOl. 


COMMERCIAL  STATISTICS. 


Freight  received  and  shipped  by  water. 


Articles. 

1808. 

Tons. 
350, 000 
13, 000 
30,  (KH) 
1,500 
8,  500 
600,000 

1809. 

1900. 

Farm  produce  

Tons. 
300,000 

12,000 

32, 000 
2,000 

10,000 
550,000 

Tons. 

250, 000 
10, 000 
32,000 
2,000 
10,000 

500,000 

Building  material  

Total  

1,003,000 

906,000 

804,000 

Passengers  carried,  327,316. 


The  commerce  given  for  1900  was  carried  in  10  steamers,  5  tugs,  18  sailing  vessels, 
and  3  canal  boats,  whose  draft  varied  from  3  to  7  feet  and  tonnage  from  20  to  500  tons. 

During  the  year  1900  the  number  of  vessels  passing  through  the  drawbridge  at 
Highlands  was  7,437. 


F  32. 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  J.  W.  Barlow,  Corps  of  Engineers  (now  brigadier-general.  Chief  of 
Engineers,  United  States  Army,  retired),  to  November  30,  1900;  of  Maj.  E.  H.  Ruffner,  Corps  of 
Engineers,  from  November  30,  1900,  to  April  20,  1901,  and  of  General  Barlow  from  April  20  to  May 
3, 1901.] 

The  proposed  improvement  at  this  locality  consists  in  obtaining  a 
permanent  outlet  from  the  river  into  the  ocean,  6  feet  deep,  by  means 
of  dikes,  also  in  dredging  the  channel  in  the  lower  part  of  the  river  to 
the  same  depth. 

A  dike  1,515  feet  long  had  been  constructed  to  the  north  of  the  pro- 
posed outlet,  at  the  same  time  a  length  of  475  feet  of  a  south  dike  was 
built.  The  latter  dike  has  been  undermined  by  the  currents  and  the 
timber  eaten  by  the  teredo.  Owing  to  changes  in  the  river  bed  the 
ruins  of  this  dike  lie  directly  across  the  present  channel,  making  pas- 
sage impossible  for  boats  drawing  more  than  2  feet  of  water.  Until 
the  dike  proposed  under  the  present  project  has  been  built,  south  of 
the  outlet,  no  improvement  may  be  expected. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  $1,075,  which  amount  has  been  expended  from  time  to 
time  in  maintaining  work  already  accomplished. 
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No  work  was  done  during  the  year,  as  the  funds  on  hand  would  not 
permit  of  the  construction  of  a  sufficient  length  of  the  proposed  south 
dike  to  result  in  any  benefit  to  navigation. 

The  balance  available  will  be  retained  until  another  appropriation 
shall  have  been  made,  with  the  expectation  that  the  expenditure  of 
a  larger  amount  of  money  will  enable  the  work  to  be  done  more 
economically. 

The  appropriations  recommended  for  the  fiscal  year  ending  June  30, 
1903,  will  be  expended  in  constructing  as  much  of  the  south  dike  as 
possible. 

Money  statement. 


July  1,  1900,  balance  unexpended   $5,  925.  00 

July  1,  1901,  balance  unexpended   5, 925.  00 


Amount  (estimated)  required  for  completion  of  existing  project   14,  375.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    14,  375.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 

By  act  of — 

March  3, 1879    $12, 000 

June  14, 1880   20,000 

August  2, 1882   7,000 

September  19, 1890    2,  000 

March  3, 1899    5, 000 


Total   46, 000 


COMMERCIAL  STATISTICS. 

The  commerce  of  this  river  amounts  practically  to  nothing,  owing  to  obstructions 
at  the  inlet.    The  river  is  largely  used  by  pleasure  craft  during  the  summer  season. 


F33. 

KEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

1.  Wreck  of  schooner  Richard  Hall  in  Long  Island  Sound  off  Port 
Chester  Ilarhor^  Y. — This  vessel,  a  two-masted  schooner,  sank  Octo- 
ber 1,  1898,  in  Long  Island  Sound  off  Port  Chester  Harbor,  N.  Y.,  in 
40  feet  of  water,  both  masts  being  visible. 

The  wreck  was  reported  October  15,  1898,  and  the  removal  of  the 
parts  dangerous  to  navigation  was  authorized  October  18,  1898. 

An  examination  made  May  28, 1901,  showed  that  the  wreck  has  been 
removed  to  the  contemplated  depth  of  25  feet  below  mean  low  water, 
partly  under  an  agreement  with  the  Merritt  &  Chapman  Derrick  and 
Wrecking  Company,  and  partly  by  natural  causes. 

The  cost  to  the  United  States  for  the  removal  of  the  wreck  has  been 
$32.25. 
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Notliinj^  of  viiluo  was  locovcrcMl  iroin  it. 

Wf'i'c/i'  of  sf('(inh'<kij>  Mitccdoiiid  hi  AUnntlc  ()<unn  off  S<'(thr!(jhf., 
N.  f/. — The  steanioi*  MoccdonMt^'Awk  in  the-  Atlantic  Ocean  on  rJunc  1)>, 
lSt)l),  about  two  miles  od'  shore  from  ScMihri^lit,  N.  »J. 

'I'he  wreck  was  reported  on  ,June  2(),an(l  its  removal  was  authorized 
eluly  15,  ISJH). 

Private  enterprise  has  been  enoaoed  in  removin*^  this  wreck,  but 
faibnl  to  do  so,  and  pro])()sals  for  its  removal  by  the  llnittHl  States 
were  invited,  and  opened  October  31,  11)00.  'Die  two  bids  received  in 
respons(^  were  rejected  as  excessive,  and  an  open  market  olfer  to  remove 
the  dangerous  parts  of  the  wrcu'k  to  a  dei)th  of  80  feet  below  meim  low 
water,  for  the  sum  of  $2,800,  was  jiccepted.  Under  this  agreement 
the  work  was  to  be  completed  February  18,  1901;  but  as  at  that  time 
no  appreciable  proi>  ress  had  been  made,  the  work  was  ag'ain  advertised. 
Proposals  were  opened  April  10,  11H)1,  and  a  contrju't  was  entered  into 
with  the  lowest  bidder  to  do  the  required  work  for  the  sum  of  $8,S00. 

The  removal  of  the  wreck  was  completed  Jime  10,  1901,  at  a  cost  to 
the  United  States  of  $4,800. 

Under  the  terms  of  the  contract  all  the  materials  recovered 
belonoed  to  the  contractor. 

S.  Wreck  of  coal  harge  Satandla  in  Rarltan.  Bay^  N.  J. — The 
SafarieUa  was  an  iron-hulled  steamboat  which  had  ])een  changed  into 
a  coal  barge.  The  obstruction  was  reported  February  9,  and  its 
removal  authorized  February  23,  1900. 

At  the  close  of  the  last  fiscal  year  this  wreck  was  being  removed  by 
Booye  &  Townsend,  of  Atlantic  City,  N.  J.,  under  contract  dated 
April  14,  1900. 

The  removal  of  the  wreck  was  completed  September  25,  1900,  at  a 
cost  to  the  United  States  of  $2,300. 

Under  the  terms  of  the  contract  all  the  materials  recovered 
belonged  to  the  contractors. 

Jf,,  Wreck  of  hcorge  Jemima  Leonard^  in  Commimipaw  Channel^ 
N.  J. — This  wreck  was  a  lumber  barge,  which  was  badly  burnt  in  the 
Hoboken  fire  J une  30, 1900,  and  drifted  downstream  and  finally  lodged 
on  the  Jersey  Flats,  from  whence  it  was  drawn  into  the  Communipaw 
Channel  during  an  unusually  high  tide.  The  wreck  was  reported 
August  31,  and  its  removal  was  authorized  September  6,  1900. 

The  wreck  was  removed  at  a  cost  to  the  United  States  of  $350. 

Nothing  of  value  was  recovered  from  it. 

5.  Wreck  of  sloop  Success  in  Shrewshury  River ^  JV,  J. — ^This  wreck 
was  the  hull  of  an  abandoned  sloop  which  had  lodged  in  the  bed  of  the 
Shrewsbury  River  opposite  Island  Beach,  alongside  of  the  proposed 
channel,  into  which  it  would  have  slidden  as  soon  as  channel  had  been 
dredged.  The  wreck  was  reported  September  10,  and  its  removal 
authorized  September  13,  1900. 

The  wreck  was  removed  at  a  cost  to  the  United  States  of  $50. 
Nothing  of  value  was  recovered  from  it. 

6.  Wreck  of  the  canal  hoat  A.  S.  Hatch,  in  channel  hetween  Staten 
IsloMd  and  "New  Jersey,  N.  Y.  and  N.  J. — Notification  was  received 
from  the  board  of  commissioners  of  pilotage  of  New  Jersey  that  the 
derelict  canal  boat  A.  S.  Hatch  had  lodged  in  the  channel  near  the 
Corner  Stake  light.  The  wreck  was  reported  September  15,  and  its 
removal  authorized  September  20,  1900. 

The  wreck  was  removed  at  a  cost  to  the  United  States  of  $275. 
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Nothing  of  value  was  recovered  from  it. 

7.  Wreck  of  lighter  Union  in  Hudson  Biver^  N.  Y. — The  Zhnon^  orig- 
inally a  schooner  which  had  been  changed  into  a  lighter,  sank  in  the 
channel  of  the  Hudson  River,  opposite  Haverstraw,  N.  Y.  The  wreck 
was  reported  February  12,  and  its  removal  authorized  February  15, 
1901. 

The  wreck  was  removed  at  a  cost  to  the  United  States  of  $480. 
Nothing  of  value  was  recovered  from  it. 

8.  U7ihnown  wreck  in  East  River  off  Greenjpoint^  N.  Y. — This  wreck 
(name  unknown)  was  found  lying  in  the  East  River,  N.  Y.,  in  a  line 
with  Greene  Street  dock,  Greenpoint,  N.  Y.,  distant  about  500  feet. 
It  had  from  20  to  23  feet  of  water  over  it,  mean  low  water,  the  sur- 
rounding depth  of  the  river  being  about  40  feet. 

The  wreck  was  reported  March  18, 1901,  and  its  removal  was  author- 
ized April  10,  1901. 

The  wreck  was  raised  bodily  and  taken  to  the  yard  of  John  F.  Bax- 
ter, at  Weehawken,  N.  J. 

The  wreck  was  removed  at  a  cost  to  the  United  States  of  |800. 

Nothing  of  value  was  recovered. 

9.  Wrecks  of  canal  hoat  B.  P.  Ransom  and  of  imknown  lighter  in 
New  York  Harbor. — Attention  to  these  wrecks  was  called  by  the  Com- 
missioner of  Immigration  in  New  York  City,  on  May  29,  1901. 

An  examination  showed  that  one  was  the  canal  boat  B.  P.  Ransom, 
grounded  in  6  feet  of  water,  mean  low  tide,  about  500  feet  north  of 
Ellis  Island,  New  York  Harbor;  and  the  other  a  harbor  lighter,  name 
unknown,  lying  in  the  same  depth  of  water,  about  100  feet  out  from 
the  southeasterly  corner  of  the  island. 

Report  upon  these  wrecks  was  submitted  June  10,  and  their 
removal  authorized  June  12,  1901. 

Proposals  for  the  removal  of  the  wrecks  were  invited  June  10, 
and  opened  June  20,  1901.  The  bid  of  John  F.  Baxter  for  $389,  the 
lowest  of  five  received,  was  accepted. 

The  wrecks  were  raised  bodily  and  taken  to  the  yard  of  John  F. 
Baxter,  at  Weehawken,  N.  J. 

The  wrecks  were  removed  at  a  cost  to  the  United  States  of  |410. 

Nothing  of  value  was  recovered. 


ABSTRACT  OP  CONTRACTS  IN  FORCE  DURING  YEAR. 


Name  of  contractor:  Charles  W.  Booye  and  Enoch  Townsend. 

Date  of  contract:  April  14,  1900. 

Date  of  approval:  May  3,  1900. 

Date  of  commencement:  May  15,  1900. 

Date  of  completion:  Octo])er  14,  1900. 

Removal  of  wreck  Sntanella  for  the  sum  of  $1,765. 

Name  of  contractor:  Charles  W.  Johnston. 

Date  of  contract:  April  22,  1901. 

Date  of  approval:  May  10,  1901. 

Date  of  commencement:  May  1,  1901. 

Date  of  com})leti()n:  June  30,  1901. 

Removal  of  w^reck  Macedonia  for  the  sum  of  $3,800. 
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F  34. 

EXAMINATION  AND  SUKN'KY  OF  OKKA  T  SOI  TII  KAY  AND  J'ATCilOliUE 

UIVEK,  NEW  VOkK. 

[I'riiiti'd  ill  House  Doc.  No.         Fi fly-sixth  CoiiKrcss,  second  session.] 

Office  of  tiik  Chief  of  Engineers, 

United  States  Akmv, 
]Va.sh!n(jton,  iVovcnther  SO,  1900. 
Siu:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  20  and  November  U,  ItlOO,  by  Maj.  E.  II.  Rutfner,  Corps  of 
Eui^incers,  upon  preliminary  examination  and  survey,  respectively,  of 
Eire  Island  Iidet,  in  (ireat  South  Bay,  to  Patch oj^ue  Rivei",  New  York, 
with  a  view  to  obtaining-  a  chaiuu^l  not  less  than  Id  feet  in  depth  and 
200  feet  in  width  at  mean  low  wat(*r,  made  to  comi)ly  with  re(|uirc- 
ments  of  the  emerj>ency  river  and  harbor  act  of  June  (J,  1900. 

Major  Kiill'ner  presents  a  plan  for  improvement  by  dredging,  with 
a  view  to  obtaining  a  channel  10  feet  deep  and  200  feet  wide  from  Fire 
Island  Inlet  to  the  centi'al  basin  in  Great  South  Bay,  at  mouth  of 
Patchogue  River,  and  thence  8  feet  deep  and  100  feet  wide  up  the 
Patchogiie  River  to  Patchogue,  at  an  estimated  cost  of  $66,000,  and 
$2,000  annually  for  maintenance. 

In  the  opinion  of  Major  Ruffner,  concurred  in  by  the  division  engi- 
neer, Col.  G.  L.  Gillespie,  Corps  of  Engineers,  the  channel  from  Fire 
Island  Inlet  to  Patchogue  is  worthy  of  improvement  by  the  United 
States  to  the  extent  of  the  foregoing  estimate. 

Very  respeetfuUy,  vour  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers., 

JJ.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  fire  island  inlet,  in  great  south 
bay,  to  patchogue  river,  new  york,  with  a  view  to  obtaining 
a  channel  not  less  than  10  feet  in  depth  and  200  feet  in 
width  at  mean  low  water. 

Engineer  Office,  United  States  Army, 

JVevj  York,  J^.  Y.,  August  1900. 
General:  The  following  report  is  submitted  of  a  preliminary 
examination  of  "Fire  Island  Inlet,  in  Great  South  Bay,  to  Patchogue 
River,  with  a  view  to  obtaining  a  channel  not  less  than  10  feet  in  depth 
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and  200  feet  in  width  at  mean  low  water,"  in  compliance  with  Depart- 
ment letter  dated  June  13, 1900. 

The  examination  was  made  on  the  9th  of  August,  through  the  cour- 
tesy of  Messrs.  E.  Bailey  &  Sons,  of  Patchogue,  the  firm  most  inter- 
ested in  the  proposed  improvement.  They  supplied  a  small  stern-wheel 
steamer  used  by  them  for  tugging  and  lightering  from  vessels  to  their 
wharves  in  Patchogue  River  when  the  draft  is  too  great  to  allow  them 
to  enter  the  river.  This  steamer  took  us  to  the  inlet,  and,  following 
the  channel,  frequent  soundings  were  taken. 

The  pilot  evidently  knew  the  depths  very  well,  and  pointed  out  the 
shoals,  calling  off  the  expected  depth  with  great  accuracy  every  time. 
The  office  chart  of  the  bay  furnished  by  the  Coast  and  Geodetic  Sur- 
vey was  at  hand  and  was  seen  to  be  essentially  correct,  there  being  no 
reason  for  marked  changes  in  depth  or  shifting  of  channel  in  the  bay. 

The  subject  of  this  improvement  has  been  partly  considered  by  my 
predecessor,  the  late  Lieut.  Col.  W.  H.  H.  Benyaurd,  in  his  report  of 
September  19,  1899  (House  Doc.  No.  133,  Fifty-sixth  Congress,  first 
session^),  wherein  he  examined  the  question  of  an  8-foot  channel 
over  the  same  route.  This  is,  however,  a  different  question,  and  the 
reasons  that  led  Colonel  Benyaurd  to  report  adversely  do  not  affect 
this  examination.  The  commerce  of  Patchogue  River  was  reported  as 
aggregating  13,325  round  trips  of  various  vessels  in  the  calendar  year 

1898,  with  an  aggregate  tonnage  in  all  trips  of  335,750.  In  a  second 
report  on  the  examination  of  "  Patchogue  River,  with  a  view  of  secur- 
ing a  channel  10  feet  deep  at  low  water  and  100  feet  wide  into  the 
Great  South  Bay,"  by  Colonel  Benyaurd,  under  date  of  September  19, 

1899,  in  House  Doc.  No.  171,  Fifty-sixth  Congress,  first  session,^  the 
proposition  is  again  discouraged  of  attempting  to  secure  a  channel  of 
those  dimensions;  but  later,  under  date  of  December  1,  Colonel  Ben- 
yaurd approved  of  the  modification  of  the  channel  to  8  feet  in  depth 
by  100  in  width. 

The  estimated  cost  of  such  improvement  was  $19,550  and  an  annual 
cost  of  $2,000  for  maintenance.  Colonel  Benyaurd  then  states  that  the 
commerce  in  the  river  had  increased  from  56,000  tons  in  1890  to 
255,200  tons,  with  a  value  of  $3,702,000,  in  1898. 

A  list  of  vessels  running  to  the  port  was  given,  with  35  names, 
drawing  from  7  to  12  feet.  A  map  accompanies  the  report,  prepared 
from  a  survey  of  1897,  and  this  is  printed  with  the  document.  It  is 
now  reported  that  the  increase  in  commerce  continues,  both  in  trips 
and  in  tonnage,  and  that  for  the  calender  year  1899  a  total  of  318,000 
tons  of  tonnage  entered  the  river,  the  freight  aggregating  266,800 
tons,  at  an  estimated  value  of  $3,808,500. 

A  number  of  vessels,  all  small,  are  repaired  or  built  at  Patchogue 
for  fishing  and  pleasure  purposes.  The  following  is  a  list  of  vessels 
using  the  channel  from  Patchogue  to  Fire  Island  Inlet,  with  reported 
draft  and  commercial  statistics  for  Patchogue  for  1899. 

^  Reprinted  in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  Part  II,  page  1443, 
et  seq. 

Reprinted  in  Annual  Report  of  the  Chief  of  Engineers  for  1900,  Part  II,  page  1446, 
et  seq. 
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Fret. 

Kniiu'oiiiji   10 

(km).  a.  ritM'ce   10 

Wm.  T.  rarker  

J.  DalhiH  Marvil   i) 

Ma^ic   ^ 

Mary  S.  Kwin^   H 

Jano  Harris   7^ 

Hickory   7 

M.  (J.  Suydam   7 

F.  G.  French   11 

Carrio  C.  Ware   10^ 

Nellie  Eaton   10^ 

Wm.  H.  Davenport   11 

Maggie  Ellen   10 

Douglas  Havnes   11 

Chas.  H.  Trickey   10 J 

J  no.  Cadwalder   11 

Julia  A.  Berkele     9^ 

Mary  E.  Lynch   10 

Jennie  D.Bell   9 

Franks.  Hall   9 


Kci-t. 

Levi  llarriH   H 

(Jrace  IJaiU^y   HJ 

Anna  Brown   H 

Kninia  ( )verton   7 

Hettie  J.  Dornian  

Addle  Sawyer   11 

K.  Waterman   12 

Terrapin   U 

Florence  A.  Davenport   lOV 

J.  M.  HayncH   U 

Marv  K.  Olys   10^ 

J.S.Terry   9^ 

Geo.  A.  HowcH   9 

B.  F.  Jayne   7J 

Ida  C.  Schoolcraft   10 

Sally  P.  Beswick   7 

Puritan   10 

Cherubim   7 

Sally  Russell   6 

Hattie  M.  Bird   6 

Mary  A.  Fisher   8 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1899. 

Arrivals  and  departures  of  vessels. 


[Draft,  2  to  9  feet;  tonnage,  8  to  350  tons.l 


Class. 

Number 
of  round 
trips. 

Aggregate 
tonnage  of 
all  trips. 

1,350 
7,600 
4,600 

78,000 
100, 000 
170, 000 

Total  

13,550 

348,000 

Vessels  over  6  feet  draft  can  not  come  into  the  river  without  lightering. 

Freight  received  and  shipped  by  water. 

Class. 

Tons. 

Estimated 
value. 

Received: 

Coal  

13, 500 
160, 000 
26,000 

53,  500 
5, 300 
8,500 

S67,500 
1,900,000 
156,000 

1,400,000 
160, 000 
125, 000 

Lumber  

Shipped: 

Lumber  

Fish  and  shellfish  

Miscellaneous  

Total    

266, 800 

3,808,500 

Vessels  built  and  repaired,  1899. 

Number. 

Tons. 

55 
450 

2  to  70 
2  to  300 

No  new  lines  of  transportation  reported  established  since  July  1,  1899. 
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Grreat  South  Bay  is  a  body  of  water  on  the  south  side  of  Long  Island. 
It  is  some  30  statute  miles  long  from  its  eastern  end  to  where  it 
changes  its  name  to  South  Oyster  Bay.  It  is  about  5^  statute  miles 
wide  in  its  greatest  extent,  opposite  Fire  Island  Light,  to  the  shores  of 
the  villages  of  Bay  Shore  and  Islip;  its  area  is  about  101  square  miles. 
While  it  is  generally  shoal,  there  is  a  central  basin  about  21  statute 
miles  long,  with  a  depth  gradually  increasing  from  6  feet  to  10  feet, 
with  some  small  areas  with  12  and  as  much  as  15  feet  in  depth,  all  at 
low  water. 

For  a  distance  of  about  10  miles  there  is  a  basin  with  10  feet  depth, 
quite  regularly  even  and  flat,  sometimes  deeper,  but  not  shallower, 
from  a  point  about  abreast  of  Patchogue  River  to  a  point  about  abreast 
of  what  is  called  Champlins  Creek  and  a  mile  east  of  what  is  called 
Great  Cove,  which  is  the  entrance  to  Islip  and  Bay  Shore.  There  is 
no  part  of  the  south  shore  of  Long  IslanJ  more  developed  than  this 
region,  which  is  one  continuous  succession  of  villas,  country  places, 
villages,  and  summer  resorts.  Aside  from  the  natural  use  of  Great 
South  Bay  for  oyster  culture  and  for  fishing,  there  is  great  use  made 
of  the  region  for  pleasure  purposes,  sailboats  and  small  yachts  and 
fishing  boats  being  found  in  great  numbers.  At  the  time  the  prelimi- 
nary examination  was  made  no  less  than  80  different  craft,  big  and 
little,  were  in  sight  by  actual  count  from  the  vicinity  of  Fire  Island 
Inlet.  No  business  is  so  pi'ofitable  as  a  well-developed  excursion  and 
summer  travel,  and  immense  sums  are  expended  in  summer  resorts,  in 
pleasure  visits,  amusements,  and  sojourns  in  every  available  vicinitj^ 
of  the  metropolis.  To  consider  this  commerce  and  to  cater  and  pro- 
vide for  it  is  as  justifiable  as  to  contemplate  tonnage  alone.  The  car- 
riage of  thousands  of  human  beings  is  much  more  profitable  than  to 
convey  hundreds  of  tons  of  freight.  Such  a  business  is  not  to  be 
measured  by  records  of  freight  received  and  shipped,  but  bv  number 
of  craft  used,  their  value,  and  capacity.  At  the  same  time  it  is  to  be 
noted  that  summer  resorts  make  villages,  villages  invite  general  com- 
merce and  encourage  manufactories,  and  freight  and  heavy  draft  ves- 
sels go,  when  they  can,  to  such  places. 

At  Babylon,  Bay  Shore,  Islip,  Great  River,  Oakdale,  Sayville,  Bay- 
port,  Patchogue,  and  Bellport  freight  can  now  be  brought  by  water 
in  this  manner.  A  schooner  may  load  to  a  draft  of  12  feet  and  enter 
Fire  Island  Inlet. 

Passing  up  the  channel,  deep  water  will  be  found  to  a  distance  of 
about  7  miles,  or  near  Point  of  Woods.  Coming  to  an  anchor,  the 
vessel  would  ))e  partly  unloaded  until,  drawjng  about  8  feet,  it  would 
be  possible  to  pass  over  three  shoals  which  have  about  8  feet  on  them 
at  low  water.  Having  crossed  these  the  vessel  would  be  able  to  enter 
the  cent  al  basin,  having  a  least  depth  of  10  feet,  and  could  go  about  8 
miles  farther,  or  to  within  about  2  miles  of  Patchogue.  Manifestly, 
the  removal  of  the  three  shoals  spoken  of  would  not  onl}^  benefit  com- 
merce intended  for  Patchogue,  but  also  any  intended  for  all  points 
not  far  from  this  central  10-feet-deep  basin;  i.  e.,  from  Bav  Shore  to 
Bellport. 

This  feature  makes  the  difference  between  an  examination  to  secure 
a  depth  of  10  feet  and  one  to  secure  a  depth  of  8  feet  to  Patchogue. 
It  naturally  divides  the  subject  into  two  parts.  Dredging  a  channel 
through  these  three  shoals  would  be  equivalent  to  opening  a  10-foot 
channel  toward  Patchogue  some  8  miles  long,  and  is  manifestly  a  dif- 
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l'(M"(Mi(  lhiii}4"  I'roiii  coiit imrm^'  (luit  cluiimcl  into  (he  ri\(M"  ilsclf.  Tlic 
clmniuM  thus  siM-urcd  iiii<4li(  prove  of  iiiori*.  iis(^  tluui  is  mow  clcurly 
s(^Mi,  bccaiiso  tho  oIIkm*  \  illji<;('s  mij^lil  inko  jidvantjioc,  of  a  condilion 
which  hrouoht  vessels  wit li  as  iniich  draft  as  10  f(M',t  so  iiiU(;h  nearer 
(heir  (U)ors.  Every  additional  foot  in  drjifl  of  a  coasting  schooner 
means  a  considerable  increase  in  capacity. 

Cyonditions  in  the  bay  slioidd  be  (juiti^  stal)le;  thei'e  arc^  no  marked 
shoals;  the  chan<^e  from  shore  to  cent(M-  is  onulual.  The  depth  is  not 
j>"reat  enouoh  anywher(^  to  permit  of  the  ociieration  of  waves  of  o-reat 
destructive  i)ower.  The  or(»atest  deptli  beino-  oidy  from  to  15  feet, 
there  is  no  iikeliliood  that  Ji  ciiannel  as  deej)  and  as  wide  as  proposed 
(200  feet  jit  bottom,  11  feet  deep,  side  sU)pes  12  horizontal  to  1  vertical) 
would  be  affected  by  such  storms  as  might  arise.  The  conditions 
would  be  different  in  a  shallower  channel,  say  (>  to  8  feet,  on  the  ])a3^ 
shores,  where  the  waves  of  translation  comino-  from  the  central  d(u»per 
water  mio-ht  easily  till  up  such  a  shallow  tri^ich.  Frsiil  structui-es  on 
the  shores  of  the  bay  are  easily  injured,  and  allhouoh  ice  accumulates 
at  times  and  does  injury  to  the  shores,  it  can  not  do  dama<)fe  to  a  deep 
channel. 

All  conditions  point  to  the  desirability  of  a  deep,  wide  channel  for 
permanence. 

The  charts  of  the  Coast  and  Geodetic  Survey  indicate  quite  closely 
the  probable  amount  of  dredging  necessary  to  secure  such  a  channel 
as  is  suggested  through  the  shoals  from  Point  of  Woods  to  the  central 
basin.  From  these  it  is  estimated  that  about  50,000  cubic  yards  should 
be  removed  to  obtain  the  depth  and  width  intended.  If  a  more  accu- 
rate survey  be  desired,  it  could  be  made  from  funds  on  hand  of  the 
unexpended  balance  of  former  appropriations  for  the  improvement  of 
Patchogue  River,  at  a  cost  of  about  $450.  I  deem  the  locality  Avorthy 
of  improvement  b}^  the  United  States  and  recommend  that  the  survey 
be  authorized. 

From  Patchogue  to  the  depth  required  in  the  bay  we  have  data  suf- 
ficient to  make  an  estimate  of  cost.  The  change  in  depth  here  is  so 
regular  that  the  limit  of  error  possible  is  slight. 

It  might  be  desirable  to  recommend  a  variation  in  depth  of  channel 
when  the  vicinity  of  Patchogue  is  reached.  Vessels  drawing  10  feet, 
reaching  within  2  miles  of  Patchogue,  might  be  lightered  some  2  feet 
and  then  enter  on  a  draft  of  8  feet,  and  there  would  be  a  great  saving. 
I  am  not  prepared  to  state  as  to  this  as  yet,  until  the  survey  of  the 
outer  shoals  is  finished.  To  secure  a  channel  of  10  feet  depth,  200  feet 
wide  to  the  entrance  and  100  feet  wide  above,  into  Patchogue  River 
would  require  the  dredging  of  about  400,000  cubic  yards  through  a 
distance  of  some  2  miles  in  the  bay  and  1  mile  in  the  river. 

To  secure  a  channel  of  only  8  feet  depth  into  the  river  w^ould  require 
the  dredging  of  85,000  cubic  yards,  the  width  being  only  100  feet. 
This  is  the  estimate  submitted  by^my  predecessor.  The  present  exam- 
ination does  not  call  for  an  estimate  reaching  into  the  river,  but  the 
whole  matter  would  not  be  intelligible  should  the  report  stop  at  the 
river  entrance;  hence  I  shall  consider  the  requirement  to  be  not  only 
to  the  entrance,  but  to  the  wharves.  Outside  the  river  the  width 
should  be  greater  than  100  feet,  and  if  200,  then  the  estimate  for  an 
8-foot  channel  is  to  be  increased  to  130,000  cubic  yards.  This  difference 
between  400,000  cubic  yards  and  130,000  cubic  yards  is  so  great  that 
an  adherence  to  the  greater  one  might  completely  invalidate  the  whole 
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idea  of  the  improvement;  hence  I  have  thought  it  advisable  only  to 
consider  the  channel  of  8  feet  depth  from  the  central  10-feet-depth 
basin  to  and  into  the  river,  knowing  that,  should  commerce  demand  it, 
the  channel  could  later  be  deepened. 

With  this  explanation,  I  report  that  the  improvement  is  one  that 
should  be  undertaken  by  the  United  States,  and  recommend  that  a  sur- 
vey be  made  of  the  shoals  between  the  central  basin  and  the  Fire  Island 
Inlet. 

The  entrance  to  Fire  Island  Inlet  is  so  narrow  and  crooked  that  the 
tidal  flow  is  greatly  contracted.  Doubtless,  were  a  system  of  jetties 
properly  placed  and  the  channel  dredged,  the  entrance  could  be  made 
much  wider  and  the  tidal  inflow  much  increased,  resulting  in  a  subse- 
quent deepening  of  the  entrance  to  much  greater  dimensions  than  at 
present,  the  whole  to  the  betterment  of  the  bay  and  its  commerce. 
This  is  not  before  us  now,  but  it  can  do  no  harm  to  speak  of  the  possi- 
bilities of  such  a  project. 

I  inclose  a  copy  of  Coast  Survey  chart  ^  of  the  Great  South  Bay,  with 
the  proposed  dredging  through  the  three  lower  shoals  marked  with  red 
lines  and  the  entrance  to  Patchogue  River  with  one  long  red  line. 

Respectfully  submitted. 

E.  H.  RUFFNEK, 

Major^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  August  ^2,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  concurring  in  the 
recommendation  of  the  district  ofl[icer  regarding  a  survey  between  the 
central  basin  of  South  Bay  and  the  Fire  Island  Inlet. 

G.  L.  Gillespie, 
Colonel,  Corps  of  Engineers, 

Division  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  28,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminar}^  examination  of  Fire  Island  Inlet, 
in  Great  South  Bay,  to  Patchogue  River,  New  York  (full  text  of  item 
quoted  within),  required  by  the  provisions  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 

The  local  engineer  is  of  opinion  that  improvement  of  the  channel 
from  Fire  Island  Inlet  to  the  central  basin  in  Great  South  Bay  to  a 
depth  of  10  feet  and  width  of  200  feet  is  a  work  worthy  of  being  under- 
taken by  the  General  Government,  and  he  recommends  that  a  survey 
be  made  with  a  view  to  preparation  of  plan  and  estimate  of  cost  of 
such  improvement.    He  is  also  of  opinion  that  the  locality  between  the 

^  Not  printed. 
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(•(Miti'iil  l)asin  and  Mu>  l*jit('li<)<j[ii('  H.iv(M-  and  (Ihmkm^  up  to  the  \vliarv(\s 
at  l*at('li()^-U(^  is  worthy  of  hciiio-  improNcd,  possihiy  to  tlic  extent  of 
s(H'uriiio-  a  ('liaruiel,  say,  f(»et  (\vv\),  witli  width  oicater  than  100  feet 
oiitsi(h*  th(^  river  and  of  LOO  feet  inside. 

Invitiiii^"  attention  to  the  views  of  the  division  (Mioinecu',  in  preceding 
indorsement,  I  reeonnnend  that  a  survey  be  autlioriztnl  and  phms  afid 
estimates  of  cost  ])re])ared  in  accordance  with  tlie  views  of  the  h)cal 
ent^ineer,  from  the  results  of  which  an  opinion  may  he  foi-med  as  to  the 
extent  of  improvement  that  may  he  justified  by  the  connnerce  involved. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  (>f  KiuimevTH^ 

U.  aS.  Arrtty. 

[Third  indorsement.] 

Wak  Department, 

August  30,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Eliiiu  Root, 

Secretary  of  War. 


survey  of  fire  island  inlet,  in  great  south  bay,  to  patchogue 

river,  new  york. 

Engineer  Office,  United  States  Army, 

New  Yorl',  N.  Y.,  JSfovember  1900. 
General:  In  compliance  with  instructions  contained  in  letter  from 
the  Chief  of  Engineers  dated  September  1,  1900,  I  have  the  honor  to 
submit  the  following  report  upon  a  survey,  with  plan  and  estimate  pre- 
pared, to  comply  with  the  terms  of  the  river  and  harbor  act  approved 
June  6,  1900. 

The  survey  consisted  principalh^  in  sounding  the  three  shoals  men- 
tioned in  my  report  upon  preliminaiy  examination  dated  August  20, 
1900,  lying  between  the  central  basin  of  Great  South  Bay  and  Point 
of  Woods,  Fire  Island,  to  which  point,  a  distance  of  7  miles,  the  deep 
channel  in  through  Fire  Island  Inlet  extends.  The  report  upon  pre- 
liminary examination  contains  a  full  description  of  the  body  of  water 
now  under  consideration.  Soundings  were  also  made  throughout  the 
remainder  of  the  water  route  followed  by  pilots  from  Point  of  Woods 
to  Patchogue  to  verify  the  depths  shown  on  the  United  States  Coast 
Survey  map,  which  is  used  as  the  basis  of  this  survey,  but  no  attempt 
has  been  made  to  correct  the  chart  outside  of  the  limits  of  the  channel. 

The  results  of  the  surve}^  are  exhibited  on  the  accompanying  map.^ 
The  general  map  of  Great  South  Bay  is  copied  mostly  from  a  map 
furnished  this  office  by  the  Superintendent  of  the  United  States  Coast 
and  Geodetic  Survey  on  September  8,  1899,  and  below  are  shown  the 
shoal  areas  sounded  on  a  larger  scale,  with  their  location  shown  on  the 
general  map  outlined  by  a  broken  line  and  lettered  to  correspond. 

The  mean  range  of  tides  at  Patchogue  and  at  the  bars  sounded  is  1 
foot. 


^  Not  printed. 


1256      REPORT  OF  THE  CHIEF  OF  ENGII^EERS,  U.  S.  ARMY. 


No  improvement  has  ever  been  made  in  Great  South  Bay  by  the 
United  States.  Patchogue  River  was  improved  by  dredging  and  jetty 
construction  under  a  project  commenced  in  1890  and  completed  in 
1897,  so  as  to  make  the  channel  about  60  feet  wide  and  6  feet  deep  at 
mean  low  water,  at  a  total  cost  of  140,000.  Details  as  to  this  improve- 
ment may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  Part  I,  page  1108. 

The  areas  to  be  dredged  to  secure  depths  of  10  feet,  mean  low  water, 
from  Fire  Island  Inlet  to  the  central  basin  in  Great  South  Bay,  and  8 
feet  into  Patchogue  River  to  Patchogue,  are  shown  on  the  accompany- 
ing map,  outlined  and  shaded  in  red.  The  estimates  are  designed  to 
cover  the  work  necessary  to  make  the  channel  of  the  depths  named 
from  Fire  Island  to  Patchogue,  to  be  200  feet  wide  to  Patchogue  River, 
and  100  feet  wide  in  the  river. 

Estimates. 


Dredging  in  Great  South  Bay,  between  Fire  Island  Inlet  and  the  central 

basin,  170,000  cubic  yards  of  material,  at  20  cents  per  cubic  yard   $34,  000 

Dredging  from  the  central  basin  to  Patchogue,  130,000  cubic  yards  of  material, 

at  20  cents  per  cubic  yard   26,  000 

Contingencies,  supervision,  etc.,  10  per  cent   6,000 


Total   66, 000 

Annual  maintenance   2,  000 

In  case  it  is  determined  to  carry  the  10- foot  channel  clear  in  to 
Patchogue  the  estimate  in  addition  to  the  above  is: 

Dredging  270,000  cubic  yards  of  material,  at  20  cents  per  cubic  yard  $54,  000 


From  information  received  from  reliable  sources  it  appears  that  the 
commerce  of  Patchogue  River  has  increased  from  56,000  tons,  with  a 
value  of  $650,000,  in  1890,  to  266,800  tons,  with  a  value  of  |8,808,500, 
in  1899. 

Commercial  statistics  for  Patchogue  River,  in  tons,  as  shown  by 
comparison  since  1890,  are  as  follows: 


Tons. 

1890   56,000  1896  

1892   120,000  1897  

1893   125,000  1898  

1894   145,000  1899  

1895   129,485 

The  commerce  reported  for  1899  was  as  follows: 

Freight  received  and  shipped  hij  water. 


Tons. 
143,  500 
250, 000 
255, 200 
266,  800 


Articles. 

Tons. 

Estimated 
value. 

Received: 

Coal  

13,500 
160,000 
26,000 

53,500 
5,300 
8,500 

S67,500 
1,900,000 
156,000 

1,400,000 
160,000 
125,000 

Miscellaneous  

Shipped: 

Fish  and  shellfish  

Miscellaneous  

Total  

266,800 

3,808,500 

RKI'Oirr  OK  COLON  KL  MANSMKJ.l). 
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ClaNH. 

Hound 
trips. 

Aggregate 
tonnage  of 
all  trips. 

1,350 
7,(500 
1,000 

Tons. 
IH, 000 
100,000 
170,000 

:{i8,ooo 

Fme/.s'         f^/jf?  repaired  in  1,999. 

Number. 

Tonnage. 

Tons. 
2  to  70 
2  to  300 

450 

Vessels  ivpuired  -  

The  above  ligures  show  an  iiierease  in  freight  over  the  anioiinl  reported  for  1898 
of  11,000  tons. 

List  of  vessels  running  to  Patcliogue  River  through  (I'l-eat  South  Bay. 


Name. 


Agile  

Annie  May  

Alida  V  

Annie  May  

Addie  G  

Arthur  Leland . . 
Annie  Florence  . 

Arthur  B  

Advance  

Agnes  K  

Alida  Wood  

Anna  St. Clair... 

Adelia  

Avocet  

Annie  Y  

Argyle  

Artemesia  

Annie  E  

Alice  M.  Newton 

Annie  

Annie  

Anna  Maria  

Alice  

Advance  

Aletta   

Adelia  Ockers... 

Annie  Bell  

Alpha  

Agile  

Annie  S.  Carll . . . 
A.  &  A.  Reeves  . . 

Annie  G  

Annie  Brown  . . . 

A.  F.  Harmor  

Anna  Brown  

A.  M.  Smith  

Aurora  

Ann  Augusta  

Ada  M.  Hallock . 
Alfred  T.  Kemp . 

Bay  Queen  

Brunhilde  

Ben  Russell  

Bettv  E  

Bernice  H.  Odell 
Bessie  


Tonnage. 


Tons. 


15 
11 
11 

18 
11 
11 
11 
14 
18 
11 
11 
11 
11 
21 
11 

9 
17 
12 

9 

9 
11 
26 

9 
11 
14 
11 
11 
14 
15 
72 
80 
35 
72 
33 
120 
36 
53 
36 
44 
60 
30 
11 
11 
11 
11 
11 


Name. 


Beulah  Potter  

Bertie  Bransf ord . . 
Blanch  Morgan  

B.  F.  Jayne  

Belle  Breckenridgc 
Black  Hawks  ..... 

Belle  Seaman  

Bredell  

Bay  Shore  

Cheetah  

Chas.  E.  Rose  

C.  H.Green  

Clara  Cummin  

Clio  

Caddie  V  

Chas.  F.  Dayton  . . . 

Cruesoe  . .  

Cecelia  

Clara  

Carrie  H.  T.  B  

Ceceile  

C.  W.  Baker  

Chetotaik  

Carl  E  

Carrie  Potter  

Carola  

Carrie  M  

C.H.Green  

Comfort  

Columbia  

Cygnet  

C.  P.  Hoffman  

Chas.  Green  

Curlew  

Chetonark  

Commodore  

Chas.  Wall  

Chas.  Dayt(m  

Charlie  Banks  

Cinderella  

C.  B.  Simpson  

Curiosity  

Connctiiuot  

Claudia  V  

Charlie  Zank   

Coming  


ronnage. 


Toiu 


11 
11 
39 

117 
21 
85 

165 
63 

111 
12 
11 
20 
14 
11 
11 
14 
17 
11 
9 
11 
11 
9 
14 
11 
11 
9 
11 
24 
18 
20 
11 
62 
27 
37 
12 
38 
33 
14 
69 
86 
32 
59 
63 
33 
65 
47 
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List  of  vessels  running  to  Patchogue  River  through  Great  South  Bay — Continued. 


Name. 


C.  E.  Homan   

Daisy  

Defiance  

D.  S.  S.  Sammis  . . . 
Daniel  H.  Egbert. 

Dulywicii  

Duchess  

Dite  


Ditto  

Deborah  T.  Hill 

Eloise  Lord  

Elisha  Sax  ton.. 

Eagle  

Ellen  M.Miller. 
Ella  


E.E.Smith  

Emma  E,  

E.  Lane  

Ethel  R  

Edward  Westerbeke 

Eastport  

Ethel  

Eclipse  

Edna  B  

Emma  

Eloise  

Ediths  

Edith  M  

Emma  M  

Euphemia  Purton. . . 

Euphemia  

Eunice  

Emma  Crum  

Edna  H.  Hulse  

Etta  S  

Estelle  Gerber  

Excelsior  

Ella  A  

Edward  Preston  

Eliza  Snediker  

Electra  

Elizabeth  A.  Bedell  . 

Emma  White  

Edwin  Bailey  

E.Bailey  &  Sons  

Edw.  Dickerson  

Ella  Cooper  

E.  S.  Dickerson  

Emma  Jane  

Ella  Bell  

Eureka  

Emma  Overton  

Ellen  M.  Miller  

E.T.Moore  

Ella  Robbins  

Evelene  

Escort  

Emma  Arthur  

Eliza  Scyvenas  

Ellen  Burr  

Enterprise  

Eloise  Lord  

Empress  

Emily  Baxter  

Emma  Bird  

Eva  D.  Rose  

Flyaway  

Filmore  A.  Baker  . . . 

Fannie  

Frolic  

Fannie  Fern  

Florence  Ward  

Franklin  Broell  

Frank  A.  Baker  

Florence  Cox  

Fannie  W  

Florence  B  

Fannie  

Farmers  Friend  

Farmer  

Fannie  B  

Francis  V.  Smith  


Tonnage. 


Tons. 


Name. 


Tonnage. 


11 
12 

9 
11 

9 
29 
11 

9 
11 

9 
11 
11 
17 
11 

9 
26 
21 
50 
525 
60 
50 
62 
90 
38 
32 
27 
69 
30 
36 
39 
33 
30 
33 
33 
32 
32 

8 
14 
175 
14 
225 
14 

9 
11 
12 
11 
11 
14 


Francis  

Flossie  

Fanny   

Four  Brothers  

Flying  Arrow  

Gracie  &  Emily  

Gussie  B.  Spaulding. 

Galilee  

G.  Bransford,  Sr  

Gracie  

Guss  

Governor  Cook  

Grace  L   

Grace 

George  Ryder 
General  Grant. 
Gilbert  Hirsch 
G.  S.  Dunbar 
Greyhound 
Geo.  A.  Shaffer 
Gerard  Underbill 
Georgie  M. 
George  Bishop 
Georgia  O , 
Growler. 

George  Ross  

George  Kingston  

Gladys  G  

Goldenrod  

G.  P.Wright  

Grace  Bailey  

Gen'l  Levi  Harris . . . 

Geo.  F.  Carman  

Gazelle  

Geo.  W.  Raymond  . . . 

Governor  Cook  

Gracie  Young  

Gilbert  

H.  K.Roe  

Helene  

Harold  K  

Hunter  

Hattie  F.  Burcham. . 
Henry  D.  Simonson  . 

Henry  Ruppell  

Halcyon  

Hustler  

Hattie  S  

Henrietta  Bransford 

Hattie  M.  Bird  

H.  F.Hildebrandt... 

Hempstead  

Homet  

Harry  D.  Hazard  

Helyn  

Honest  

Hope  Haynes  

Hickory  

Howard  John  

H.J.  Bishop  

Hesperus  i  

Henry  D.  Brewster . . 

Hemlet  

Henry  Middleton  . . . 

Harry  Doremus  

H.  V.  Duryca  

Henrietta  

Hallie  

Harmond  

Harold  J.McCarty  .. 

Idler  

Inner  Beach  

I  Take  It  

Isabel  

Island  Queen  

Ida  M.  Front  

Ingonish  

IdaG.  Broere  

Impatience  

Ida  Thayer  

Tda  B.  Silsbc  

Ho  


Tons. 


324 
41 
46 
32 


35 
102 
68 
75 
42 
44 
30 
468 
12 
14 
11 

n 

21 
11 
11 


61 
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Name. 


Klondike   

KiiiK  Fishor  

KiUio  Miirit>  

Kit  ('arson  

Kcnncbock  

Katio  C  

Kiunoor  

Olive  lirtuu'h  

Oyslonnan  

Oscar   

Ollio  

Orion  

Oak  Island  

Ocean  Sprav  

Ly*lia  '.  

Lonisa  

Laura  E  

Loretta  

Lilliella  

Laura  F  

Lillie  Dean  

Libbie  D  

Libbie  W  

Lavinia  

Lieutenant  

Lue  Ockers  

Lida  F.  Price  

Lillie  B.  Dayton.. 

Laura  Elsie  

Laeonce  

Lawrence  J  

Lizzie  B  

L.  V.  Ostrom  

Lucv  Bell  

L.  R.  Hand  

Lillie  Ernestine . . 

Laconia  

Lizzie  Morse  

Lf/zie  Lane  

Lewis  B.  Baker. . . 

Leo  

Lottie  N  

Louis  Monette  

Louis  Doigler  

Lisa  Hall  

Louisa  R  

Nememsis  

Nellie  Haves  

Nett:e  

Nightmare  

Natalie  Lucas  

Nesttie  Bell  

Norma  

Nianta  

Nellie  Handy  

Norman  

Nettie  Green  

Nellie  

Pioneer   

Perry  Belmont . . . 
Phebe  Cochran... 

Pearl  

Pansy   

Paul  Raymond . . . 

Painte  

Peri  

Patience  

Punch  and  Judy . 

Priscilla  

Point o' Woods ... 

Phebe  Ann  

Pulaski  

Jennie  Ockers  . . . 
J.  T.  Housman  . . . 
Jennie  Tucker . . . 
James  Crocker . . . 

Jap  

Jerry  Brown  

J.  B.  Ford  

Jno. W. Bailey  ... 
James  Humphrey 
Jennie  McFarline 


TonnuKC. 


Tonit. 

17 
i'i 
•21 
•J3 
281 
11 

rvi 
11 

23 
9 
29 
18 
30 
9 
17 
11 
11 
9 
9 
17 
12 
12 
9 
9 
25 
11 
14 
11 
9 
30 
30 
9 
75 
32 
23 
80 
29 
30 
29 
51 
80 
35 
165 
8 
14 
11 
14 
11 


Name. 


Jennie  Wicks  

J.  H. Still  

James  Morrissey  . 
Josi'pli  II.  Seguire 

John  Henry  

Jacob  Ockers  

Joseph  Hart  

Jennie  

Josejihine  

J.S.Terry  

Jas.  (larfield  

Jas.  Paterson  

J.W.Boyle  

J.S.  I'ettio  

James  Parker, sr  . 

Jeniiii'  Brown  

Jno.  Cornuell  

J.  W.  Stout  

Jno.  W.  Broomall. 

Jordon  

John  Howard  

Jane  C.  Harris  

Josephine  

J.T.  HolTnian  

J.  Daggitt  

Jesse  G  

Ju.stine  

Jessie  Barlow  

Reliance  

Reginald  

Rosie  

Rival   

Rosella  

Rosa  Bell  

Red  Cedar  

Regina  

Richard  Rhodes  . 

Robert  Mills  

Robert  Felter  

Rebecca  M  

Reindeer  

R.  Mason  

Romana  

Ridgeway  Park . . 

Rosalie  

Minnie  V  

Mist  

Marguerite  B  

Madeline  Sammis 

Minneola  

Maud  S  

Mary  Ella  

Modoc  

Mildred  A  

Maggie  May  

Madaline  Brandt 

Marina  B  

Mergus  

Mabel  A  

Marine  G  

Mary  Beebe  

Mary  E.  Combs... 

Montauk  

Martie  E  

Maud  Moller  

Macy  

Mary  M.  Broere  . . 

Madeline  

Mosquito  

Marie  Rose  

Mary  and  Ella  . . . 
Mamie  and  Kittie 

Mary  E.  Olys  

Mabel  Josephine. 

Madge  

Mystery  

Moe  Mitchell  .... 

Mamie  B  

Maggie  

Mamy  Rosa  

Margaret  

Mary  J.  Sampers  . 
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List  of  vessel  running  to  Patchogue  River  through  Great  South  Bay — Continued. 


Name. 


Milton  Leon  

Mabel  Jewell  

Mabel  

Maid  of  the  Mist . 
Maud  V.  Jones  . . . 

Mary  Helen  

Minnie  Still  

M.  L.  Curtis  

M.  R.  Drew  

Morning  Light... 

M.E.  Mills  

Mary  A.  Fisher. . . 

Mary  Wood  

Mary  E.  Lynch... 
M.  E.  Suydam  .... 

Magic  

Mary  A.  Brown  . . 

Myrtle  

May  Flower  

Mcknew  

Milo  

Quo  Vadis  

Sergeant  

Skipjack  

Selina  

Sagitta  

Susie  R  

Sam'l  C.  Wicks... 

S.  V.  Rogers  

Susie  B  

Sara  H.Blaidsdell 
Sarah  Ellsworth  . 

Sarah  E  

Sam  Ludlow  

Sarah  McCune  . . . 

S.  F.  Burns  

Sadie  A  

Sparkle   

Sea  Lark  

Sadie  

South  Side  

S.  F.  Knapp  

Sadie  M  

Sharp  Shooter  

S.  W.Truslow  .... 

Samuel  Wood  

Sally  Russell  

Sea  Bird  

Senekes  

Silver  Spray  

Sidney  Munsell . . 
Sarah  Jane  


Tonnage. 


Tons. 
14 
11 
12 
9 
9 
81 
83 
42 
42 
20 
66 

174 
51 

278 
37 
72 
53 
41 
42 
18 
72 
24 
12 


12 
15 
12 
11 
11 
18 
80 
20 
20 
20 
27 

9 
11 
11 

9 
11 
11 
23 
81 
35 
77 
63 
17 
60 
36 
71 
144 


Sarah  Craig  

Sophia  Behrman. . . 

Shawondasse  

Sommerheim  

Samuel  Burns  

Skip  Jack  

Sea  Gull  

Spare  Time  

Twin  Bros  

Triton  

Tryne  Kahler  

Two  Sisters  

Two  Sisters  

T.O.  Smith  

Tuttle  Dayton  

Theo.  Fletcher  

Thos.  Fletcher  

Turtle  

Thos.  B.  Aston  

Tessie  Carman  

Urica  

Una  

Union  

Uncle  David  

United  States  

Vindicator  

Victor  

Veroqua  

Veto  

Veronica  

Virginia  

Viva  Bransford  

V.  Koon  

Wilhemina  

W.  L.  V  

Wallie  A.Silsbe .... 

White  Star  

Walter  S.  Lawrence 
William  H.  Rowe  . . 

Wilbur  D  

Whim  

Wanderer  

W.  S.  Biggs  

Wm.  H.  Sharp  

Wave  

William T.  Parker.. 
Wilford  W.Tullee.. 

W.  R.  Roberson  

Wanda  

Water  Lily  

Wa  Wa  Yanda  

Zepher  


Total,  524  vessels,  aggregating  16,955  tons. 

List  showing  draft  of  certain  vessels  using  Patchogue  River. 


Name. 


Franconia   

Geo.  A.  Pierce  

Wm.T.  Parker  .... 
J.  Dallas  Marvil . . . 

Magic  

Mary  S.  Ewing  

Jane  Harris  

Hickorv  

M.G.  Suydam  

F.  G.  French  

Carrie  C.  Ware  

Nellie  Eaton  

Wm.  H.  Davenport 

Maggie  Ellen  

Douglas  Havnes  . . 
Chas.  H.Tri("-kev  .. 
Juo.  Cadwaldor  ... 
Julia  A. Berkele... 


Draft. 


Feet. 


Name. 


Mary  E.  Lynch  

Jennie  D.  Bell  

Frank  S.Hall  

Levi  Harris  

Grace  Bailey  

Anna  Brown  

Emma  Overton  

Hettic  J.  Dornian  

Addle  Sawyer  

E.  Waterman  

Terrapin  

Florence  A.  Davenport 

J.  M.  Haynes  

Marv  E.  Olvs  

J.S.Terry   

Geo.  A.  Howes  

B.  F.  Jrtvnc  


ArrKNJ)lX   F  liKTOirr  of  COLONFL  MANSFlKIil).  1'2(>1 

In  \'\v\\  of  (he  iiicnMisc'  in  coniiin'rcc,  iiiid  of  the  fju-l  that  ihc  (N'plh 
of  wjitcM-  is  iiisn(]i('i(Mil  for  (lie  ncsscIs  wliicli  use  it,  I  aiii  of  the.  opinion 
(liai  t\\v  chaiuH^l  from  Fire  Island  Inlet  to  Palchouiu^  is  worthy  of 
iin|)rovonuMil  by  tlx*  United  States  to  the  (\xt(Mit  of  (lie  fore<^(>in^ 
est  iinate. 

V(M  v  respectfully,  youi'  obedient  servant, 

E.  H.  KUFFNEK, 

Maj<>i\  (  ^nrp^  of  KiKjhiccr^. 

Hrio-.  (ren.  John  M.  Wilson, 

(^h'u'f  of  Knij'nieer^^  U.  S.  A. 
(Through  the  Division  Kngineer.) 

[Third  iiidorsonuMit.] 

Northeast  Division  Enc. inker  Office, 

New  York,  NooevJH':r9J2,  WOO. 
Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
reeonnnendation  of  the  district  officer  for  an  improvement  ])i"oviding 
for  a  channel  through  (hvat  South  Bay  200  feet  wide  and  lo  feet 
deej),  and  into  Patchogue  Ri^■er  a  channel  100  feet  wid(^  and  8  feet 
d(H*p,  at  an  estimated  cost  of  $()(>, 000,  with  an  annual  maintenance  of 
$2,000. 

The  tonnage  of  this  waterway  has  increased  from  56,000  tons,  having 
a  value  of  $650,000,  in  1890,  to  266,800  tons,  with  a  value  of  $3,808,500, 
in  1899. 

In  iii}^  opinion  the  harbor  and  river  are  worthy  of  improvement  to 
the  extent  of  the  estimate  stated. 

G.  L.  Gillespie, 

Colonel,  Corps  of  Engineers, 

Division  Engineer. 


F  35. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PORT  CHESTER  HARBOR  AND 
BYRAM  RIVER,  NEW  YORK. 

Engineer  Office,  United  States  Army, 

Ne%o  York,  N.  T.,  Felruary  m,  1901. 

General:  In  compliance  with  the  indorsement  of  the  Chief  of  Engi- 
neers dated  September  13, 1900,  on  petition  of  citizens,  riparian  owners 
of  Port  Chester,  N.  Y.,  and  East  Port  Chester,  Greenwich,  Conn.,  for 
establishment  of  harbor  lines  in  Port  Chester  Harbor  and  B^^ram  River, 
with  ni}^  letter  of  transmittal  dated  September  8, 1900, 1  have  the  honor 
to  report  that  without  making  an  entirely  new  survey  I  have  had  a 
chart  prepared  from  a  final  examination  made  in  October,  1900,  of  work 
under  improvement,  which  shows  the  present  condition  of  the  harbor 
and  river  and  the  location  of  the  harbor  lines  now  proposed. 

Under  date  of  December  26,  1900,  a  hearing  in  the  matter  of  estab- 
lishment of  harbor  lines  was  announced  by  sending  a  notice  ^  (copy 
herewith)  to  each  of  the  petitioners  and  to  other  riparian  owners  so 
far  as  known,  and  by  posting  notices  in  the  post-offices  and  on  the 
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leg-al  or  public  posts  of  Port  Chester  and  East  Port  Chester,  or  Green- 
wich, so  called. 

Suggested  lines  were  placed  on  the  map  which  was  exhibited  at  the 
meeting,  and  such  modifications  in  the  lines  as  appeared  to  be  neces- 
sary and  advisable  were  made  by  me  in  the  presence  of  the  parties 
interested.  So  far  as  learned  from  a  general  canvass  there  are  about 
48  riparian  proprietors  owning  the  shores  of  the  river  and  harbor. 
Of  these,  37  were  present  at  the  hearing;  two  known  to  be  interested 
and  not  present  were  interviewed,  and  two  have  submitted  their 
opinions  in  writing  (letters^  herewith),  from  which  it  appears  that  the 
parties  do  not  understand  the  object  of  the  establishment  of  harbor 
lines.  This  leaves  seven  who  are  not  on  record,  but  most  of  whom, 
from  reliable  authority,  are  owners  of  small  lots  on  the  east  side  of 
the  road  running  along  the  river  and  do  not  appear  to  be  especially 
interested  in  the  matter.  A  very  free  discussion  of  the  matter  took 
place  at  the  hearing,  and  so  far  as  known  all  objections  were  met  and 
the  line  as  now  shown  was  concurred  in.  The  names  of  the  persons 
above  enumerated  are  as  follows: 

PRESENT  AT  HEARING  JANUARY  10,  1901. 

Residents  of  Port  Chester,  N.  Y.:  William  J.  Ryan,  Capt.  E.  F.  Stud  well  (Port 
Chester  Transportation  Company),  Capt.  H.  D.  Pausch,  Capt.  C.  H.  Davis,  C.  S. 
Lyon,  James  W.  Lounsbury  &  Son,  William  Gould  (representing  Adelaide  S.  Gould), 
E.  F.  Furrer  and  C.  R.  Furrer  (Fox  Island),  J.  M.  Sherman,  F.  A.  Taylor,  M.  L. 
Taylor,  Capt.  Henry  Peters,  F.  S.  Odell,  W.  L.  Ward,  Amos  Morrell,  Alva  A.  Lyon, 
Newman  Holly,  Daniel  P.  Townsend,  Nathan  Parker,  N.  Hubbard,  Frank  Taylor, 
C.  H.  Tibbetts,  John  F.  Mills  (for  Abendroth  Brothers),  Samuel  Cromly,  John  Ryan,  » 
Captain  Davis. 

Residents  of  Greenwich,  Conn. :  Frank  M.  Berrien  (for  Mrs.  Eliza  Berrien),  Harry 
Martin,  Chester  Martin,  George  Martin,  Henry  Merritt,  John  Merritt,  Frank  Mertz, 
George  Mertz,  Y/illiam  Wessell  (Wessell  Brothers),  H.  F.  Parker. 

NOT  PRESENT  AT  HEARING. 

Owners  of  shore  property  in  Connecticut  and  New  York:  Charles  Mallory  (steam- 
ship line,  Pier  20,  New  York  City),  Henry  Mallory  (steamship  line,  Pier  20,  New 
York  City) — above  two  persons  were  interviewed  at  their  offices  in  New  York; 
M.  Willett  (estate  of  Byram  Point  property),  Martin  Kapp,  Augustus  Parks,  F.  A. 
Bryan,  C.  R.  Orrick,  J.  Vaughn,  estate  of  William  Purdy. 

On  the  upper  portion  of  the  harbor  is  a  system  of  docks  built  for 
many  years  and  in  general  use  for  a  thriving  business.  These  docks 
were  built  by  laying  stones  without  cement  for  dock  walls  on  such 
bottom  as  could  be  got  without  the  use  of  the  dredge,  and  in  a  few  cases 
resting  on  the  rock.  In  some  cases  walls  of  houses  are  on  or  near 
these  dock  fronts.  The  intention  of  the  builders  has  always  been  that 
these  docks  should  be  built  as  cheaply  as  possible  and  at  the  same 
time  serve  a  class  of  boats  that  were  smaller  than  can  now  use  the 
harbor  since  the  deepening  of  the  channel  b}^  the  United  States.  In 
order  not  to  cramp  the  harbor  too  much,  it  being  very  narrow,  I  have 
thought  it  best  to  have  these  dock  lines  as  they  are  now  recognized  as 
permanent  bulkhead  lines,  and  at  the  same  time  it  was  my  wish  to  have 
them  established  as  pierhead  lines.  But,  since  vessels  drawing  more 
water  than  formerly  now  come  into  the  harbor,  dock  owners  wish  to 
build  pile  docks  in  front  of  their  stone  ones  to  meet  the  dredged  chan- 
nel.   The  dredging  could  not  be  carried  close  to  the  stone  wharves, 
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lor  in  (liiit  caso  tlu\v  would  liavc  bcon  cjirricd  Jiwsiy.  IIiuicc,  we  kc.pt 
tlu'  tHloc  of  thv  new  cliiiniicl  at  Ji  (listanccol'  at.  least  IT)  i'vvt  from  thnso 
wharv(\s.  AftiM*  a  soniewliai  prolont^cd  discussion  of  the  situiition,  in 
\v\)\\  to  the  r(M|uest  of  tlu*,  ownci's  to  be  pei-niitted  to  carry  their 
wliarf  fronts  out  to  th(^  new  channel,  I  c()ni})r()mise(l,  and  th(\v  accepted 
the  proposition  that  tliev  he  allowed  to  l)uild  in  front  of  tlieir  stone 
wharves,  which  should  be  retained  as  the  pei'inanent  bulkhead  line, 
pile  docks  not  to  exceed  10  feet  in  width;  or  in  other  words,  that  the 
pierhead  line  should  be  10  feet  in  front  of  the  bulkhead  line,  where 
existino-  stone-dock  fronts  are  found  on  the  upper  ])ai-t  of  the  hai'bor, 
as  marked  on  the  chart. 

Over  a  part  of  the  har])()r  are  no  docks  now.  In  future  it  is  pro- 
posed that  all  shall  conform  to  the  sanu^  lines  as  far  as  the  lowest  dock 
now  in  existence.  Below  that  j)oint  the  pier  and  bulkheads  are  to 
coincide,  if  my  recommendation  be  accepted.  In  tlu^  expansion  below 
the  narrow  part  of  the  harbor  are  already  some  piers,  and  there  is  no 
reason  for  too  nuu'h  limitation  as  to  future  construction.  On  this 
part  of  the  harbor  the  property  owners  have  accepted  the  lines  as 
proposed. 

At  present  no  property  owner  is  known  to  object  to  the  lines  laid 
down,  and  many  have  been  heard — the  majority,  in  fact.  The  follow- 
ing is  the  general  description  of  the  proposed  pierhead  and  bulkhead 
lines  which  are  shown  on  the  accompanying  map:^ 

On  the  west  side  of  the  river  and  harbor  the  bulkhead  line  is  as  follows:  Begin- 
ning; at  the  highway  bridge  at  the  head  of  navigation,  the  line  follows  the  line  of  the 
face  of  the  existing  stone  dock  or  wall  of  Abendroth  Brothers  to  point  A,  shown  on 
the  map;  at  the  highway  bridge  the  distance  between  bulkhead  lines  on  the  east  and 
west  sides  of  the  river  is  180  feet;  the  distance  between  bulkhead  lines  at  point  A  is 
120  feet;  thence  in  a  straight  line  along  the  dock  front  to  its  intersection  with  the 
north  line  of  Willett  street,  which  is  called  point  B;  at  this  point  the  distance 
between  bulkhead  lines  is  190  feet,  measured  on  prolongation  of  north  line  of  Willett 
street;  thence  straight  to  the  southeast  corner  of  the  steamboat  dock,  called  point  C; 
thence  along  the  line  of  the  face  of  the  steamboat  dock  and  a  prolongation  thereof  to 
its  intersection  with  the  dock  front  on  the  west  side  of  the  river,  adjacent  to  the 
steamboat  dock,  called  point  D;  thence  in  a  straight  line  along  the  dock  front  to  the 
southeast  corner  of  the  basin,  called  point  D^;  the  distance  between  the  bulkhead 
lines  on  a  prolongation  of  the  north  line  of  the  basin  is  300  feet;  beginning  at  the 
northeast  corner  of  the  dock  of  the  estate  of  J.  V.  Peck,  called  point  E;  the  distance 
between  bulkhead  lines  at  this  point  on  a  prolongation  of  the  south  line  of  the  basin 
is  270  feet;  thence  in  a  straight  line  to  the  northeast  corner  of  Park  dock,  called  point 
F;  the  distance  between  bulkhead  lines  at  this  point  is  220  feet,  measured  at  right 
angles  across  the  river;  thence  in  a  straight  line  to  the  northeast  corner  of  Kyan 
dock,  called  point  G;  the  distance  betwen  bulkhead  lines  at  this  point  is  140  feet; 
thence  following  the  face  of  the  Ryan  dock  to  its  southeast  corner,  called  point  H; 
the  distance  between  bulkhead  lines  at  this  point  is  about  141  feet;  thence  in  a  straight 
line  until  it  intersects  a  line  projected  from  the  line  of  Bent's  dock,  called  point  I;  the 
distance  between  bulkhead  lines  at  this  point  is  130  feet;  thence  in  a  straight  line  along 
the  line  granted  by  permit  of  the  Secretary  of  War  to  Russell,  Burdsall,  and  Ward,  July 
2,  1890,  to  the  northeast  corner  of  Bent's  dock,  called  point  K;  the  distance  between 
bulkhead  lines  at  this  point  is  120  feet;  thence  along  the  face  of  Bent's  dock  to  a 
point  opposite  the  south  line  of  Purdy  avenue,  called  point  L;  the  distance  between 
the  bulkhead  lines  at  this  point  is  145  feet;  thence  in  a  straight  line  to  the  salient 
northeast  point  of  land  of  the  estate  of  William  Purdy,  called  point  M,  at  which 
point  the  distance  between  bulkhead  lines  is  135  feet;  thence  about  180  feet  to  the 
next  lower  salient  point  of  land  of  estate  of  William  Purdy,  called  point  N;  at  this 
point  the  distance  between  bulkhead  lines  is  130  feet;  thence  deflecting  toward  the 
west  and  running  a  length  of  about  200  feet  into  an  indentation  or  bay  of  the  river, 
called  point  O;  the  distance  between  the  bulkhead  lines  at  this  point  is  160  feet; 
thence  across  the  bay  or  indentation  so  called  about  parallel  with  the  dredged  chan- 
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nel  to  a  salient  point  of  land  on  the  east  side  of  Fox  Island,  called  point  P,  at  which 
point  the  distance  between  the  bulkhead  lines  is  200  feet;  thence  a  distance  of  about 
240  feet  to  the  next  lower  salient  point  of  Fox  Island,  called  point  Q;  at  this  point 
the  distance  between  the  bulkhead  lines  is  110  feet;  thence  in  a  straight  line  to  its 
intersection  with  the  line  of  dock  permit  to  H.  D.  Pausch,  dated  August  29,  1900, 
called  point  R;  the  distance  between  the  bulkhead  lines  at  this  point  is  115  feet,  and 
midway  in  the  line  last  described  the  distance  between  the  bulkhead  lines  measured 
across  to  Mallory's  dock  is  140  feet;  thence  from  the  last-described  point  the  line 
follows  the  line  of  dock  permit  granted  to  H,  D.  Pausch  August  29,  1900,  and  along 
the  dock  front  of  the  town  dock  to  its  southeast  corner,  called  point  S;  thence  to  the 
most  southerly  point  at  high- water  mark  at  Fox  Island,  called  point  T;  the  distance 
between  bulkhead  lines  at  this  point  is  110  feet;  thence  to  a  point  about  90  feet  in  a 
southwesterly  direction  about  parallel  with  the  channel,  called  point  U;  at  this  point 
the  distance  between  bulkhead  lines  is  140  feet;  thence  in  a  straight  line  to  the  north- 
east corner  of  Davis  dock,  called  point  V;  thence  following  the  face  of  Davis  dock  to 
its  southeast  corner,  called  point  W;  thence  in  a  straight  line  to  the  northeast  corner 
of  Gould's  dock,  which  was  built  under  a  permit  of  the  Secretary  of  War  to  Adelaide 
S.  Gould,  May  16,  1898,  called  point  X;  thence  along  the  face  of  Gould's  dock  to  its 
southeast  corner,  called  point  Y;  thence  in  a  straight  line  to  the  lower  or  southeast 
corner  of  the  old  steamboat  landing,  called  point  Z;  thence  in  a  straight  line  to  the 
point  of  land  on  the  west  side  of  the  entrance  to  the  bay  or  inlet,  at  the  southwest 
corner  of  the  harbor,  opposite  to  and  about  360  feet  from  the  high-vrater  line  of  the 
west  end  of  Manursing  Island,  called  i)oint  A^. 

On  the  west  side  of  the  river  the  pierhead  line  is  as  follows:  Beginning  at  the 
highway  bridge  and  running  parallel  to  and  distant  10  feet  from  the  bulkhead  line 
above  described  to  the  south  line  of  Purdy  avenue. 

On  the  east  side  of  the  river  and  harbor  the  pierhead  and  bulkhead  lines  are  iden- 
tical, and  are  as  follows:  Beginning  at  the  highway  bridge  at  the  head  of  navigation 
at  a  point  130  feet  from  the  bulkhead  line  on  the  west  side  of  the  river  and  running 
along  in  a  straight  line  to  a  point  opposite  and  distant  120  feet  from  point  A  above 
described;  thence  along  the  face  of  the  dock  to  a  point  opposite  the  north  line  of 
Highland  avenue;  the  distance  between  the  bulkhead  lines  at  this  point  is  120  feet; 
thence  in  a  straight  line  to  a  point  opposite  the  north  line  of  Willett  street  pro- 
longed, and  distant  190  feet  from  point  B;  thence  in  a  straight  line  to  a  point  50  feet 
north  of  the  prolongation  of  the  north  line  of  the  basin  lying  between  points  B  and 
E  above  described;  thence  to  a  line  of  wall  to  be  built  by  Abendroth  Brothers  under 
permit  of  the  Secretary  of  War  dated  December  20,  1897;  this  point  is  opposite  point 
F,  and  the  distance  across  to  point  F  is  230  feet;  thence  following  the  line  of  stone 
wall  authorized  by  the  Secretary  of  War  December  20,  1897,  to  Abendroth  Brothers, 
to  a  point  on  the  high-water  line  on  the  shore  opposite  the  point  I;  thence  in  a 
straight  line  crossing  the  face  of  a  small  stone  dock  to  an  old  stone  dock  opposite 
Bent's  dock,  or  point  K;  thence  in  a  straight  line  to  a  point  opposite  Purdy  avenue, 
and  on  a  prolongation  of  the  south  line  of  same;  thence  in  a  straight  line  to  a  point 
opposite  M;  thence  in  a  straight  line  to  a  point  opposite  N;  thence  in  a  straight  line 
to  a  point  opposite  O;  thence  in  a  straight  line  to  the  high-water  line  on  shore  oppo- 
site point  Q;  thence  in  continuation  of  the  last-mentioned  line  until  it  intersects  a 
line  drawn  from  the  northwest  corner  of  the  small  dock  opposite  the  town  dock, 
across  the  face  of  Mallory's  dock;  thence  in  a  straight  line  across  the  outer  face  of 
Mallory's  dock  to  the  Tiorthwest  corner  of  the  small  dock  opposite  town  dock  and 
point  S;  thence  in  ;i  st  might  line  to  a  point  on  high-water  mark  on  shore  opposite  to 
and  between  ]>oint'^  S  and  T;  this  point  is  110  feet  distant  from  the  line  between  S 
and  T;  thence  in  a  straight  line  to  a  point  opposite  and  140  feet  distant  from  point 
U;  thence  in  a  straiudit  line  about  280  feet  and  touching  points  on  shore  at  high- 
water  line;  tliciic(>  dedcctiiig  toward  the  east  and  extending  in  a  straight  line  about 
270  feet  and  tangent  to  the  most  westerly  point  of  Byram  Point;  thence  in  a  straight 
line  tangent  to  the  high-water  line  of  the  shore  of  Byram  Point  until  it  intersects  the 
breakwater  off  Byram  Point  at  a  point  about  520  feet  measured  inshore  from  the 
outer  end  of  the  breakwater. 

The  distances  from  east  to  west  harbor  lines  not  given  in  the  description  of  the 
east  line  may  be  found  in  the  description  of  the  west  line. 

VeiT  respectfulh^,  yonv  obedient  servant, 

E.  H.  RUFFNER, 

Major  J  Corps  of  Engineers. 

Brig.  Oen.  John  M.  Wilson, 

Chief  ()f  Engineers^  U,  S.  A. 

(Through  the  Division  Engineer.) 
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[KiisI  iiKlorsciiH'iil.] 

OfKK'K  ('llIKF  OK  Kn(JINKKUM, 

U.  S.  AltMY, 

Fehruary  16,  1001. 

Uespoctfiilly  siil)niittod  to  tho  ScM-rotju y  of  War. 

Citizons  of  Port  Chcstor,  N.  Y.,  liaviiio-  pctitioncnl  for  tlio  (\sta})lish- 
niont  of  harbor  lin(\s  in  Port  (ni(\st(M-  I Iarl)or  and  Hyram  River,  the 
district  en<j^ineer  olHcer,  Major  Kull'iier,  has  oiv(Mi  the  subject  careful 
investigation  and  consicUM-ation.  Riparian  owners  and  connnercial 
interests  have  been  conferred  with,  and  an  opportunity  afforded  all 
parti(\s  to  present  their  views.  , 

In  the  within  re])()i't  Mjijor  Rutfner  oives  a  full  description  of  the 
lines  he  recommends  for  adoption,  and  the  said  lines  are  indicated  on 
the  accompany inof  tracing.' 

It  appears  that  these  lines  are  oencrally  satisfactory  to  the  inter- 
ested parties,  and  1  recommend  their  approval,  and  that  the  Secretary 
place  his  approval  on  this  report  and  on  the  tracing  which  has  been 
prepared  for  his  signature. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers., 

U.  S.  Armij. 

[Second  indorsement.] 

War  Department, 

FeUuary  18,  1901. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 


petition  of  MR.  WM.  RYAN  AND  OTHERS. 

Port  Chester,  N.  Y.  ,  August  15, 1900. 
Dear  Sir:  The  undersigned  citizens  of  Port  Chester,  N.  Y.,  and 
Greenwich,  Conn.,  and  owners  of  dock  propert}^  fronting  on  Port 
Chester  Harbor  and  By  ram  River,  respectfully  request  that  harbor 
lines  be  established  along  said  river  and  harbor. 

We  therefore  ask  that  at  as  early  a  date  as  convenient  the  necessary 
survev^s  be  made  and  steps  be  taken  to  have  this  request  granted. 
Respectfully, 

Wm.  Ryan  [and  others]. 

E.  H.  RuFFNER,  Esq., 

Major,  Corps  of  Engineers., 

Army  Building,  New  York  City. 

[Fifth  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  February  IS,  1901. 
Respectfully  returned  to  the  Chief  of  Engineers,  concurring  in  the 
recommendations  of  the  district  officer  contained  in  report  of  Feb- 

^  Not  printed. 
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ruary  12,  1901,  upon  the  ''Establishment  of  Harbor  Lines,  Port 
Chester  Harbor,  N.  Y." 

G.  L.  Gillespie, 

Colonel^  Corys  of  Engineers^ 

Division  Engineer. 


F36. 

MODIFICATION  OF  HARBOR  LINES  ON  EAST  SIDE  OF  BRONX  RIVER. 
NEW  YORK  .HARBOR,  NEW  YORK. 

Office  of  the 
Sound  View  Land  and  Impkovement  Company, 

Borough  of  the  Bronx^  New  Yorh^  May  7,  1901. 
Dear  Sir:  Application  of  the  Sound  View  Land  and  Improvement 
Company,  in  relation  to  change  of  the  established  pier  and  bulkhead 
lines  on  the  easterly  side  of  the  Bronx  River,  southerly  of  Randall 
avenue. 

The  undersigned,  owners  of  the  plot  of  ground  lying  and  fronting  on 
the  easterly  side  of  the  Bronx  River,  between  Blackrock  street  and 
Grapevine  street,  as  the  same  are  laid  out  on  the  map  or  plan  of  the 
street  system  in  that  part  of  the  borough  of  the  Bronx  lying  easterly 
of  the  Bronx  River,  respectfully  petition  that  the  pier  and  bulkhead 
line  on  the  east  side  of  the  Bronx  River,  as  established  by  the  New 
York  Harbor  Board  and  approved  by  the  Secretary  of  War,  January 
9,  1891,  be  shifted  easterly,  in  order  to  establish  the  width  of  the 
Bronx  River  between  the  pier  and  bulk  head  lines  at  about  100  feet, 
which  will  make  said  pier  and  bulkhead  lines  of  the  Bronx  Rivei'  coin- 
cide with  those  proposed  by  the  board  of  public  improvements  of  the 
city  of  New  York. 

This  application  is  made  to  enable  the  petitioners  to  construct  docks, 
without  excessive  dredging  and  excavating,  which  will  be  necessary  if 
the  pier  and  bulkhead  line  is  kept  in  its  present  location. 

A  sketch  ^  illustrating  the  above  application  is  herewith  submitted. 
Respectfully, 

John  J.  Barry, 

Secretary  Sound  Vieiv  Land  and  Improvement  Company. 

The  honorable  the  Secretary  of  War. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
New  Yorl^  City,  June  22,  1901. 
General:  The  New  York  Harbor  Line  Board  has  considered  the 
application  of  the  Sound  View  Land  and  Improvement  Company  for 
modification  of  pier  and  bulkhead  lines  on  the  easterly  side  of  Bronx 
River,  New  York,  referred  by  your  indorsement  of  May  13,  1901,  and 
has  the  honor  to  recommend  that  the  existing  harbor  lines  in  the  local- 


^  Not  printed. 
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ity  in  (|iu\sti()n  he  m()dili(Ml  as  shown  by  a  full  red  line  on  tiic  Jicconi- 
|)5invino-  tniciii^'.'  'I'lie  liiu'  as  thus  n»c()iuin(MHl(*(l  is  substantially  in 
acccu'd '"with  tho  bulUhiMid  line  proposed  by  the  board  of  i)ublic 
improvements  of  New  York  City,  as  shown  on  the  blue  print  which 
accompanies  the  pa])ers  in  the  case. 

The  following'  is  a  description  of  the  modified  line  herein 
reconnnended: 

He^Miininj^  at  u  point  in  {\w  picM-lu^ad  and  bulkhead  lino  api)rovcd  by  the  Secretary 
of  War  .hinuarv  9,  lSi)l,  on  the  northeasterly  shore,  at  the  mouth  of  tlu^  Bronx  River, 
in  the  easterly 'prolon^'ation  of  tiie  north  side  of  Kast  Bay  aveinie,  (UK)  feet  from  tha 
l)ierhead  and"  bulkhead  line  on  the  southeasterly  shore,  api)rove(i  by  the  Secretary 
of  War  January  \),  1H91;  thence  northwesterly  on  a  curve  with  a  radius  of  about  2,080 
feet  to  ai)oint'in  the  easterly  prol()n<j:ati()n  of  a  line  passing  through  tlu^  point  of 
curve  on  the  pierhead  and  bulkhead  on  the  southeasterly  shore  located  by  coordi- 
nates 14822.082  south,  20()()l>.7i)8  cast,  and  the  center  of  the  curve  located  by  (;oordi- 
nates  15815.757  south,  20202.  HU  east,  and  500  feet  distant  from  the  pierhead  and 
bulkhead  line  on  the  southeasterly  shore;  thence  northwesterly  on  a  ('urve  with  a 
radius  of  about  1,470  feet  to  a  point  in  the  northeasterly  })rolon<ration  of  a  line  pass- 
ing through  the  point  of  curve  on  the  pierhead  and  bulkhead  line  located  by  coor- 
dinates 14().S0.014  south,  20185.088  east,  and  the  center  of  curve  located  by  coordinates 
15815.757  south,  20202.101  east,  and  400  feet  distant  from  the  pierhead  and  bulkhead 
line  on  the  southeasterly  sliore,  approved  by  the  Secretary  Of  War  January  9,  1891. 
The  coordinates  refer  to  the  origin  established  by  the  i)oard  of  public  improve- 
ments at  the  northeast  corner  of  Tenth  avenue  and  Two  hundred  and  twenty-fifth 
street. 

Respectfully  submitted. 

Chas.  R.  Suter, 

Colonel,  Corps  of  Engineers. 

S.  M.  Mansfield, 
Colonel^  Cm'ps  of  Engineers. 

W.  L.  Marshall, 
Major^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.^  IT.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army,  June  ^7,  1901. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Sound  View  Land  and  Improvement  Company  requests  the 
modification  of  the  harbor  line  established  by  the  Secretary  of  War 
January  9,  1891,  on  the  east  side  of  Bronx  River,  New  York. 

The  application  has  been  considered  by  the  New  York  Harbor  Line 
Board,  which  recommends  in  the  within  report  that  the  existing  line 
be  modified  as  shown  by  full  red  line  on  accompanying  tracing  and 
described  within. 

I  concur  in  the  recommendation  of  the  Board,  and  suggest  that  the 
Secretary  place  his  approval  both  on  this  paper  and  the  map  which  has 
been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers, 

IT.  8.  Army. 


^  Not  printed. 
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[Second  indorsement.] 

War  Department,  June  28^  1901. 
The  recommendation  of  the  Board,  as  concurred  in  by  the  Chief  of 
Engineers,  is  approved. 

E.  Root, 

Secretary  of  War, 


F37. 

MODIFICATION  OF  HARBOR  LINES  IN  HUDSON  RIVER  AT  TROY,  NEW 

YORK. 

House  of  Representatives, 

Washington.,  June  11^,^  1900. 

Sir:  I  inclose  herewith  a  petition  from  property  owners  of  Troy, 
N.  Y.,  who  own  property  adjacent  to  the  Hudson  River  opposite  the 
proposed  improvements  now  about  to  be  commenced  in  the  channel  of 
the  river.  These  petitioners  represent  the  most  substantial  citizens  of 
Troy,  and  are  large  manufacturers  and  very  largely  interested  in  the 
manufacturing  industries  of  the  city.  As  appears  by  the  petition,  they 
desire  to  have  the  present  pier  and  bulkhead  line  extended  to  near  the 
proposed  new  channel,  so  that  they  may  enjoy  the  benefits  thereof. 

The  present  bulkhead  line  is  an  irregular  line,  at  some  places  being 
but  5  feet  from  the  proposed  channel,  and  at  other  points  90  or  100 
feet  distant  therefrom.  The  plan  is  to  make  the  new  line  regular  and 
have  it  extend  at  the  uniform  distance  of  5  feet  from  the  proposed  new 
channel.  This  proposed  change  will  greatly  benefit  the  property 
owners,  and  I  urgently  recommend  that  the  prayer  of  the  petition  be 
granted. 

Please  have  the  matter  speedily  and  carefully  considered. 
Respectfully, 

A.  V.  S.  Cochrane. 

The  Secretary  of  War, 

Washington.,  D.  C. 

*  *  *  *  *  *  * 

[Eighth  indorsement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  1900. 

Respectfully  returned  to  the  Secretary  of  War. 

Hon.  A.  V.  S.  Cochrane,  M.  C,  incloses  a  petition  from  the  citizens 
and  propert}^  owners  of  the  cit}^  of  Tro}^,  N.  Y.,  requesting  a  modifi- 
cation of  the  pier  and  bulkhead  line  on  the  east  side  of  the  Hudson 
River  at  that  place. 

The  subject  has  been  under  consideration  b}^  Col.  J.  W.  Barlow, 
Corps  of  Engineers,  who  recommends  that  the  line  be  modified  as 
shown  in  orange  on  the  accompanying  tracing.^ 

It  appears  from  Colonel  Barlow's  report  that  the  modification  pro- 


^  Not  printed. 
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posiMl  will  provo  sjitisfac'tory  lK)tli  to  ripjirijui  pioprietors  niid  the. 
comnKMcial  iiitciosts,  juhI  I  tlxMH^forc  rccoiniiKMHl  its  jippioNiil. 

'Vhv  imriuif  luis  boon  prcpiiretl  for  Ww  sit^naturc,  ol'  t\w,  Sccictary  of 
War. 

A.  Mackenzie, 

Actmg  Chf'u'/f  (>f  KiujviieeTH. 

[Ninth  indorsement.] 

War  Department, 

July  9.7,  1000. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Elihu  Root, 

Secrctat'y  of  War. 


PETITION  OF  MR.  DANIEL  E.  CONWAY,  MAYOR  OF  TROY,  N.  Y.,  AND  OTHERS. 

Troy,  N.  Y.,  May  1,  1900. 

Greeting:  Whereas  your  petitioners,  who  are  residents  of  the  city  of  Troy,  N.  Y,, 
and  owners  of  the  uplands  abutting  on  the  Hudson  River  between  tlie  State  dam  and 
Fulton  t^treet  in  said  city,  have  learned  that  the  United  States  authorities  are  about 
to  consummate  the  project  of  "The  improvement  of  the  channel  of  the  Hudson 
Kiver"  at  this  point  by  creating  a  new  channel  about  150  feet  in  width  opposite  and 
in  front  of  our  respective  properties;  and 

Whereas  we  tind  by  the  plans  on  tile  in  the  United  States  engineer's  office  in 
Albany,  that  this  proposed  improvement  carries  the  easterly  line  of  the  said  proposed 
new  channel  about  50  teet  westward  of  the  present  pier  and  bulkhead  line,  as  estab- 
lished by  the  harbor  conunissioners  in  the  year  1890,  and  beyond  or  westward  of 
which  line  we  are  now  prohibited  from  extending  our  do(;ks  and  bulkheads,  both  by 
the  State  authorities  and  the  United  States  authorities,  which  practically  deprives 
us  of  participating  in  the  beneficial  enjoyment  which  may  be  derived  through  this 
improvement  of  the  channel  and  which  we  assume  is  intended  for  the  general 
improvement  of  the  commercial  interests  of  the  river; 

We,  therefore,  most  respectfully  request  that  the  pier  and  bulkhead  line  as  estab- 
lished by  the  harbor  commissioners  in  1890  be  so  modified  and  amended  to  assume  a 
course  from  a  point  in  its  present  position  at  or  near  the  foot  of  Rensselaer  street,  in 
said  city  of  Troy,  where  said  pier  and  bulkhead  line  runs  about  5  feet  distant  in  an 
easterly  direction  from  the  easterly  line  of  the  proposed  new  channel  and  running 
thence  in  a  southerly  direction  on  a  course  parallel  with  and  about  5  feet  distant  east- 
erly from  said  easterly  line  of  said  proposed  new  channel  to  a  point  in  the  vicinity  of 
Fulton  street,  in  said  city  of  Troy,  where  the  present  pier  and  bulkhead  line  runs 
coincident  with  the  easterly  line  of  the  proposed  new  channel,  as  shown  on  the  maps 
in  the  United  States  engineer's  office  in  Albany;  and 

Whereas  your  petitioners  are  anxious  to  begin  proceedings  at  as  early  a  date  as 
possible  before  the  commissioners  of  the  land  office  of  this  State  to  acquire  the  legal 
right  to  proceed  with  the  erection  of  docks  and  bulkheads  and  improvement  of  our 
water  fronts,  we  humbly  and  most  urgently  request  as  prompt  and  speedy  action  in 
this  matter  as  you  can  give  it  consistent  with  the  numerous  other  duties  requiring 
your  official  attention;  and  your  petitioners  will  ever  pray,  etc. 

Daniel  E.  Conway, 
Mayor  of  the  City  of  Troy,  N.  Y., 
[And  Others]. 

The  honorable  Elihu  Root, 

Secretary  of  War  of  the  United  States. 
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F  38. 

MODIFICATION  OF  HARBOR  LINES  ALONG  HUDSON  RIVER  FROM 
PLEASANT  VALLEY  LANDING  TO  COYTESVILLE  AND  FROM  COYTES- 
VILLE  TO  BLOOMERS,  NEW  JERSEY. 

Riparian  Commission  of  the  State  of  New  Jersey, 

Jersey  City,  K  J. ,  April  6,  1900. 
Sir:  The  riparian  commission  of  the  State  of  New  Jersey  hereby 
respectfully  makes  application  for  the  extension  of  the  exterior  bulk- 
head and  pier  lines  on  the  Hudson  River,  as  follows: 

BULKHEAD  LINE. 

Beginning  at  a  point  in  the  bulkhead  Hne  established  by  the  riparian  commission 
of  the  State  of  New  Jersey  December  11,  1875,  and  adopted  by  the  Secretary  of  War 
October  18,  1890,  said  point  being  260  feet  easterly  from  the  stone  monument  at  Til- 
lietudlum  pier  at  Pleasant  Valley  Landing,  and  from  thence  northerly  in  a  straight 
line  to  a  point  255  feet  easterly  from  the  stone  monument  at  John  Pettigrew's  stone 
quarries,  marked  "  R.  C.  N.  J.  1872;"  thence  northerly  in  a  straight  line  to  a  point 
450  feet  easterly  from  the  stone  monument  at  Bloomers,  marked  "K.  C.  N.  J.  1872," 
said  last-mentioned  point  being  in  the  exterior  bulkhead  line  established  by  the 
riparian  connnissioners  of  New  Jersey  December  11, 1875,  and  adopted  by  the  Secre- 
tary of  War,  October  18,  1890. 

PIERHEAD  LINE. 

Beginning  at  a  point  in  the  pierhead  line,  as  established  by  the  riparian  commis- 
sioners of  the  State  of  New  Jersey,  1865,  and  adopted  by  the  Secretary  of  War  Octo- 
})er  18,  1890,  said  point  being  distant  560  feet  easterly  from  the  stone  monument  at 
Tillietudlum  pier  at  Pleasant  Valley  Landing,  and  from  thence  northerly  in  a 
straight  line  to  a  point  distant  555  feet  easterly  from  the  stone  monument  at  John 
Pettigrew's  stone  quarries,  marked  "R.  C.  N.J.  1872;"  thence  northerly  in  a  straight 
line  to  a  point  950  feet  easterly  from  the  stone  monument  at  Bloomers,  marked  "  R.  C. 
N.  J.  1872,"  said  last-mentioned  point  being  in  the  exterior  pierhead  line  established 
by  the  riparian  commissioners  of  New  Jersey  in  1865,  and  adopted  by  the  Secretary 
of  War  October  18,  1890. 

The  lines  for  bulkhead  and  piers  hereby  presented  for  consideration 
and  adoption,  if  approved,  are  shown  in  blue  on  the  map  ^  hereto 
annexed. 

The  commission  respectfully  calls  the  attention  of  the  Secretary  of 
War  to  the  fact  that  these  lines  now  presented  for  adoption  are  the 
original  lines  established  by  the  riparian  commissioners  of  the  State  of 
New  elersey,  and  out  to  which  the  grants  of  lands  under  water  have 
been  made  by  said  commission,  and  to  which  improvements  have  been 
constructed. 

That  on  February  17,  1883,  Mr.  P.  S.  Ross  secured  from  the  State 
of  New  Jersey  a  grant  of  land  under  water  at  Coytesville,  shown  on 
the  annexed  map,  and  improved  the  same  out  to  the  bulkhead  line 
established  by  the  State  of  New  eJersey  and  defined  in  the  grant  to  said 
Ross. 

That  on  October  18,  1890,  the  lines  between  Pleasant  Valley  Land- 
ing and  Bloomers  Landing,  shown  in  red  on  the  accompanying  map, 
were  approved  b}^  the  War  Department  as  the  lines  for  bulkheads  and 
piers  between  said  points. 

The  riparian  commission  respectfully  refers  to  the  fact  that  upon 
the  application  of  said  P.  S.  Ross  that  his  property  at  Coytesville  be 


^  Not  printed. 
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o\(Mn])t(Hl  from  iho  operation  of  Ihv  i)i('rli('!i(l  iiiul  l)iilkli(»ji(l  liix's  osta))- 
lislH'(l  l>y  1Ih>  War  Depai'tincut  in  I  SIX),  t  he  ( Iliicl' of  KM<^ine('rs,  United 
Statt^s  Army,  uihIim-  date-  of  Se[)((Mnl)er  10,  1<S1>7,  was  directed  toadx  ise 
Mr.  Ross  tiiat  he  mioiit  utilize  hiso'nmt  from  the  State  of  NewJer.sey 
to  the  lines  laid  down  l)y  the  N(nv  ,lers(\v  riparian  eonnnission.  The 
commission  desii-es  that  the  section  not  then  considc^red  l)y  the  War 
I )epartment,  extending-  from  Pleasant  Valley  I^andin^- to  (yoytesvilh*. 
atul  from  C\)vtes\  ille  to  Bloomers,  be  now  considered  and  the  lines 
extiMuhnl  in  accordaru'e  with  this  petition. 
Respectful  ly  subm  itted. 

The  Riparian  Commission  of  the 

State  of  New  Jkksfy, 

John  C.  Payne, 

/Secretary  and  Encjincer. 

Hon.  Elihu  Root, 

Secretary  of  ^Yar. 


report  of  the  new  YORK  HARBOR  LINE  BOARD. 

Harbor  Line  Board, 
New  Yorl  City,  June  30,  1900. 
General:  The  New  York  Harbor  Line  Board  has  had  under  consid- 
eration the  application  to  the  Secretary  of  War  ])y  the  riparian  com- 
mission of  New  Jersey,  dated  April  5,  1900,  for  extension  of  pierhead 
lines  on  the  Hudson  River  from  Pleasant  Valley  Landing  to  Coytes- 
ville  and  from  Coytesville  to  Bloomers,  N.  J.,  which  was  referred  to 
the  Board  for  consideration  and  report  by  your  indorsement  of  April  18, 
1900. 

The  Board  has  visited  the  locality  since  the  receipt  of  the  papers, 
and  has  given  careful  consideration  to  the  subject  of  modifying  the 
harbor  lines  established  by  the  Secretary  of  AVar  in  1890  between 
Pleasant  Valley  Landing  and  Bloomers,  N.J. 

At  a  public  hearing  given  by  the  Board  in  this  matter  on  May  l-l, 
1900,  no  new  facts  were  developed  and  no  evidence  was  given  that  any 
riparian  owner  or  prospective  riparian  owner  proposes  in  the  near 
future  to  improve  the  shore  front  between  the  points  named.  The 
Board  is  therefore  of  the  opinion  that  the  application  for  the  pier- 
head line"  established  by  the  State  of  New  Jersey  in  1875  should  not  be 
granted  at  this  time.  Since,  however,  Mr.  P.  Sanford  Ross  had,  at 
the  date  of  the  Board's  report  on  these  lines,  already  partly  availed 
himself  of  the  right  conveyed  to  him  by  the  riparian  commission  of 
New  Jersey  in  1875,  and  has  had  his  construction  approved  by  the 
Secretary  of  War  September  8,  1897,  the  Board,  in  justice  to  the 
riparian  owners  on  this  front  who  do  not  share  in  the  rights  enjoyed 
by  Mr.  Ross,  recedes  from  its  former  position  on  this  question,  and 
now  recommends  that  the  bulkhead  line  established  by  the  riparian 
commission  of  New  Jersey  from  Pleasant  Valley  Landing  to  Bloomers, 
N.  J.,  in  1875,  be  established  by  the  Secretary  of  War  as  the  future 
Government  bulkhead  line  in  lieu  of  the  one  established  by  him  in 
1890. 

It  is  to  be  understood  that  the  existing  Government  pierhead  line 
of  1890  northward  of  Pleasant  Valley  Landing  shall  remain  unchanged 
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to  its  point  of  intersection  with  the  said  bulkhead  line  of  1875,  and 
that  thence  northward  to  Bloomers  it  shall  be  coincident  with  the  said 
State  bulkhead  line  of  1875,  and  that  the  two  shall  constitute  for  this 
distance  the  future  pierhead  and  bulkhead  lines  adopted  by  the  United 
States. 

A  tracing '  accompanies  this  report  showing  the  modified  line  as 
herein  recommended. 
Respectfully  submitted. 

Henry  M.  Robf.rt, 

Colfmel^  CoT])s  of  Engineers. 

J.  W.  Barlow, 
Colonel.,  Corps  of  Engineers. 

G.  L.  Gillespie, 

Colonel^  CorjM  of  Engineers. 

E.  H.  RUFFNER, 

Major.,  Corps  of  Engineers. 

W.  L.  Marshall, 
Major.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A. 

««««««  4r 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  9,  1900. 

Respectfully  returned  to  the  Secretary  of  War. 

The  riparian  commission  of  New  Jersey  requests  a  modification  of 
the  established  harbor  lines  along  the  Hudson  River  from  Pleasant 
Valley  Landing  to  Coytesville,  and  from  Coytesville  to  Bloomers,  N.  J. 

The  petition  has  been  referred  to  the  New  York  Harbor  Line  Board, 
whi^-h,  after  careful  consideration,  recommends  a  modification  of  the 
lines  between  Pleasant  Valley  Landing  and  Bloomers,  as  shown  in  red 
on  the  accompanying  tracing.^  The  reasons  upon  which  the  conclu- 
sions of  the  Board  are  based  are  given  in  report  of  the  30th  ultimo 
herewith. 

1  recommend  that  the  modification  suggested  by  the  Board  be 
approved,  and  that  the  Secretary  place  his  approval  on  the  tracing, 
which  has  been  prepared  for  his  signature. 

A.  Mackenzie, 
Act ing  Ch  lef  of  Eng ineers. 
Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Secretary  of  War  under  date  of  eJuly  12, 
1900,  the  approval  being  indicated  on  the  map. 


^  Not  printed. 
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F  39. 

MODIFICATION  OF  I1ARIU)R  LINKS  ALON(J   HUDSON   RIVKR  IN  TlIF 
VICINITY  OF  GUTTFNBFR(i,  NEW  JERSKY. 

Sir:  The  uiidersicrnod,  owners  of  i)r()porty  to  ho  jillectcd  tliojchy, 
r(\s])0('t fully  sipply  for  si  moditicjitioii  of  the  pier  line  on  the  Hudson 
River,  partly  in  front  of  hinds  owned  by  them. 

They  direct  your  jittention  to  the  fact  that  they  are  ("onducting  ))usi- 
ness  as  a  railroad  corporation  on  the  Hudson  River,  at  Weehawken, 
in  the  State  of  New  eliM  sey.  That  they  are  the  owners  of  a  wat(^r  f  lont 
on  the  Hudson  River  thei-e  of  about  (),8()()  feet  in  lenoth.  Tiiat  the 
hioh  rock— a  continuation  of  tlie  Palisades— runs  ])iirallel  with,  and  a 
short  distance  westerly  from,  the  Hudson  River  at  that  point.  That 
the  land  so  owned  by  your  applicants  is  beino-  developed  for  railroad 
purposes,  and  is  a  narrow  strip  of  meadow  land  between  the  foot  of 
the  high  rocks  on  the  west  and  Hudson  River  on  the  east.  That  your 
applicants  have  expended,  and  are  expending,  many  hundred  thousands 
of  dollars  in  constructing  there  a  freight  terminus  for  the  freight  Imsi- 
ness  of  your  applicants. 

That  prior  to  1897  application  was  made  to  the  Secretary  of  War,  by 
the  riparian  commissioners  of  the  State  of  New  eTerse\',  for  an  exten- 
tion  of  the  pierhead  line  from  a  point  in  Weehawken  south  of  the 
Delaware  and  Hudson  Canal  Basin  northerly  to  a  point  opposite  Bulls 
Ferry.  That  the  shore  front  for  most  of  said  distance  was  owned  by 
3^our  applicants.  That  they  were  not  notified  of  such  proceedings,  and 
were  not  parties  to  them. 

That  on  May  18,  1897,  said  pier  line  was  fixed  and  adopted. 

That,  at  a  point  near  the  northerty  end  of  the  shore  front  of  your 
applicants,  the  said  pierhead  line  as  approved  on  Ma}^  18,  1897,  bends 
toward  the  west  and  toward  the  shore,  evidently  with  the  object  of 
reaching  the  pierhead  line  as  previously  established  at  Bulls  Ferry. 
This  defection  of  the  pierhead  line  at  the  northerly  end  of  the  prop- 
erty of  your  applicants  seriousl}^  injures  their  development  of  that  por- 
tion of  the  property  for  their  freight  yard  and  business  purposes. 

The  character  of  the  upland  adjoining  the  laud  under  water  at  that 
northerly  portion  of  the  water  front  of  your  applicants  is  such  as  to 
make  it  practically  impossible  to  encroach  upon  the  upland  for  the  pur- 
pose of  increasing  the  pier  length.  That  the  space  between  the  foot  of 
the  rocky  bluff  and  the  line  of  solid  filling  there  is  very  narrow.  The 
bluff  of  solid  rock  extends  at  that  point  farther  out  toward  the  river 
than  at  any  point  north  or  south  of  the  same. 

Your  applicants  ask  for  the  extension  of  the  pierhead  line  on  that 
northerly  portion  of  their  property  as  shown  on  the  map^  hereto 
annexed,  which  is  a  copy  of  the  map  approved  by  the  honorable  Secre- 
tary of  War  in  May,  1897.  The  extension  asked  for  is  shown  by  a  red 
line  on  which  are  printed  the  words,  ''Proposed  extension  of  pier- 
head line." 

Your  applicants  respectfully  call  attention  to  the  fact  that  the  great- 
est extension  asked  for  is  about  150  feet;  that  at  this  point  where  the 
greatest  extension  is  asked  for  there  will  remain  an  available  width 
between  the  line  asked  for  and  the  existing  pierhead  line  on  the  New 


^  Not  printed. 
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York  side  of  the  river  of  over  2,700  feet,  while  at  a  point  about  4,000 
feet  south  of  the  point  in  question  and  between  it  and  New  York  Bay 
the  available  width  of  the  river  is  only  2.650  feet  between  said  pier- 
head lines. 

Your  applicants  respectfully  present  that  this  extension  can  not  in 
any  way  injuriously  affect  the  Hudson  River  or  the  navigation  of  the 
same. 

The  extension  asked  for  begins  at  a  point  fixed  by  the  Secretary  of 
War  in  1897,  about  3,200  feet  south  of  Guttenberg  and  practically  con- 
tinues a  line  fixed  by  the  Secretary  of  War  in  1897  northward  to  a 
point  500  feet  from  the  present  bulkhead  line  at  Guttenberg,  and  from 
that  latter  point  northerly  in  a  straight  line  to  the  present  pierhead 
line  at  Bulls  Ferry. 

That  this  extension  is  absolutely  necessary  to  enable  your  applicants 
to  utilize  their  water  front  in  the  manner  which  their  business  requires. 
That  the  piers,  confined  as  to  length,  by  the  line  as  at  present  existing, 
would  be  useless  to  your  applicants  for  the  purposes  for  which  the 
said  freight  yard  is  required. 

That,  in  the  belief  that  the  pierhead  line  in  front  of  said  property 
was  the  same  width  as  that  in  front  of  the  remainder  of  your  appli- 
cants' property,  work  had  been  commenced  and  prosecuted  to  a  con- 
siderable extent  at  the  point  in  question  before  your  applicants  were 
aware  of  their  error,  and  large  amounts  expended  in  accordance  with 
such  plans. 

Your  applicants  request,  therefore,  that  the  pierhead  line  may  be 
modified,  as  above  stated,  in  accordance  with  and  as  shown  on  the  blue 
print  hereto  annexed. 

[seal.]  The  New  York  Central  and 

Hudson  River  Railroad  Company, 

By  S.  M.  Callaway,  President. 

Attest: 

E.  D.  Worcester, 

Secretary. 

Approved. 

W.  J.  WiLGUS,  Chief  Engineer. 

Hon.  Elihu  Root, 

Secretary  of  War. 

«  ****** 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

Application  is  made  b}'  the  New  York  Central  and  Hudson  River 
Railroad  Company  for  modification  of  the  pierhead  line  established  by 
the  Secretary  of  War  Ma}^  18,  1897,  along  Hudson  River  in  the  vicin- 
ity of  Guttenberg,  N.  J. 

The  application  has  been  considered  by  the  New  York  Harbor  Line 
Board,  whose  report  of  the  17th  instant  is  herewith. 

Concurrring  in  the  views  of  the  Board  I  recommend  that  the  exist- 
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iii^  ])i(M-lHMul  line  in  (lie  locjility  iiiciit ioru'd        iiiodilicd  as  dcsci-ilu'd 
by  tiK^  lV)ai"d  and  shown  hy  lull  blue  lines  on  (he  accompany in<^-  map.' 
The  map  has  been  pr(^i)ared  for  the  si<^natin'e  of  the  Sccretaiy. 

(i.  L.  (ilLMOSIMK, 

/>/•  iij .  ( u'u . ,  C  7/  !('f  of  Ku (I IfU'crs^ 

u.  iS.  Arm  I/. 

Note. — The  lines  I'eforred  to  above*  and  shown  on  map  mentioned 
w(Me  approved  by  the  Secretary  of  War  May  21,  IDOl,  the  approval 
bein*;-  indicated  on  the  map. 


report  of  the  new  york  llakhor  line  board. 

Harhok  Line  Board, 
Nimj  York  City,  May  17,  1901. 
General:  The  New  York  Harbor  Line  Board  has  considered  the 
petition  of  the  New^  York  Central  and  Hudson  River  Railroad  Com- 
pany for  a  moditication  of  the  ])ierhead  line  on  the  west  side  of  the 
Hudson  River  in  the  vicinity  of  (luttenbero-,  N.  referred  to  the 
Board  by  your  indorsement  of  May  14,  11)01,  an'd  has  the  honor  to 
report  that  the  Board  sees  no  objection  to  the  approval  of  the 
application. 

It  is  therefore  recommended  that  the  existing  pierhead  line  in  this 
locality  as  approved  by  the  Secretary  of  War  May  18,  1897,  be  modi- 
tied  as  follows: 

Befjinning  at  a  point  in  the  pierhead  Hne  approved  by  the  Secretary  of  War  May 
18,  1S97,  at  the  point  of  intersection  of  a  Hne  bearino;  S.  52°  30^  E.  and  passing 
through  the  tavern  at  the  Shore  road  south  of  Guttenberg,  500  feet  from  the  estab- 
lished bulkhead  line,  or  1,680  feet  from  said  tavern;  tlience  northerly  in  a  straight 
line  to  a  point  in  a  line  bearing  S.  53°  E.  and  passing  through  the  southeast  corner 
(»f  the  brewery  at  Guttenberg,  500  feet  from  the  established  bulkhead  line,  or  1,334 
feet  from  the  said  brewery;  thence  in  a  straight  line  to  the  point  of  intersection  of 
the  pierhead  line  approved  by  the  Secretary  October  18,  1890,  and  the  modified 
pierhead  line  approved  by  the  Secretary  of  War  May  18,  1897,  being  in  a  line  bear- 
ing S.  55°  10^  E.  from  Shady  Side  Hotel  at  Bull's  Ferry  300  feet  from  the  established 
bulkhead  line,  or  1,290  feet  from  said  hotel. 

Accompanying  this  report  is  a  lithographic  harbor-line  map  on 
which  is  shown  in  blue  the  modified  pierhead  line  recommended  for 
the  approval  of  the  Secretar}^  of  War. 

Respectfully  submitted. 

Chas.  R.  Suter, 

Colonel,  Corps  of  Engineers. 

S.  M.  Mansfield, 
Colonel,  Corps  of  Engineers. 

W.  L.  Marshall, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


^  Not  printed. 


1276     EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


F  40. 

MODIFICATION  OF  HARBOR  LINES  IN  NEWARK  BAY,  NEW  JERSEY. 

Riparian  Commission  of  the  State  of  New  Jersey, 

Jersey  City,  N.  J.,  March  W,  1901. 

Dear  Sir:  1  send  you  two  petitions  to  the  Secretary  of  War  in  the 
matter  of  the  line  on  Newark  Bay,  one  of  which  petitions  applies  to 
the  restoration  of  the  riparian  commissioners'  line,  which  I  have 
marked  on  the  map  in  pencil,  and  the  other  applies  to  a  line  outside 
that,  on  which  I  have  marked  "line  suggested." 

My  idea  in  drawing  these  two  petitions  is  that  at  first  it  seemed  to 
me  the  better  thing  to  do  to  ask  the  Secretary  of  War  to  restore  the 
riparian  commissioners'  exterior  line,  in  that  it  would  have  the  prestige 
of  having  been  established  and  adopted  by  the  riparian  commission. 
This  is  about  its  only  merit,  in  my  estimation. 

I  see  no  objection  to  the  outer  line  marked  "  line  suggested."  You 
will  see  it  is  practically  in  continuation  of  the  dike  built  by  the  Gov- 
ernment. It  runs  practically  along  the  edge  of  the  6-foot  curve;  it 
leaves  a  considerable  width  to  the  bay  and  of  the  best  water,  and  would 
confine  the  channel  and  deepen  the  water,  in  my  estimation.  If  I  were 
in  your  position  1  would  ask  for  this  line. 

I  shall  be  glad  to  talk  the  matter  over  with  you,  or,  whichever  line 
you  desire,  if  you  will  be  kind  enough  to  return  me  the  map  and  the 
application,  1  will  draw  the  line  on  the  map  in  blue,  as  it  is  so  referred 
to  in  the  application,  and  will  back  the  application  and  return  the  same 
to  3^ou  for  presentation  to  the  Secretary  of  War. 

I  do  not  think  there  will  be  anything  in  the  application  of  the  Cen- 
tral Railroad  of  New  Jersey  that  will  conflict  with  this,  and  if  it  is 
going  to  embarrass  your  application  by  waiting  for  the  Central,  you 
could  go  ahead  and  present  yours  at  once. 

Kindl}^  let  me  know  what  you  decide  to  do. 
Yours,  very  truly, 

J.  C.  Payne, 

Secretary  and  Engine€fi\ 

Mr.  J.  W.  Whelan, 

Elizaheth,  N,  J. 

*  *  *  *  •){•  *  * 

[Third  in(iorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  9,  1901. 

Respectfully  submitted  to  the  Secretary  of  War. 

These  papers  cover  petitions  for  a  modification  of  the  established 
harbor  lines  on  the  west  side  of  Newark  Bay. 

The  subject  has  been  under  consideration  by  the  New  York  Harbor 
Line  Board,  to  whose  report  of  the  30th  ultimo,  herewith,  attention  is 
respectfully  invited. 

For  reasons  stated  in  the  report  the  Board  recommends  that  the 
bulkhead  line  as  now  established  be  not  changed,  but  that  the  pierhead 
line  from  the  southern  side  of  the  fill  of  the  Waverly  and  New  York 
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Railroad  C^ompany  soiiMiward  to  (lie  Sridt^o  of  (he  (Viitral  Railroad  of 
Now  .lorsoy  Iw  locatcHl  ])arall(d  to  t\\(\  hulklicad  liiu'  and  ;")()()  feet  cxtc- 
rioi-  thon^to,  tliis  ]H\\ng  an  advanccMnciit  of  (lie  ('stal>iish('d  picrlicad 
lino.  Tlio  full  bliio  lino  on  tho  jicconipan yin«^-  litlioj^^raph *  shows  tho 
n(»w  piorhoad  lino  adoptod  by  tlu^  I^oard. 

1  coiu'iir  in  tlu^  viowsand  roconnnondations  of  tho  Board.  Tho  niaj) 
has  boon  proparod  foi-  the  sig'naturo  of  tho  Socrotary. 

(i.  L.  GlLLESriE, 

Bruj.  Gen.^  Chief  of  K7i<jme(ft\s^ 

U.  S.  Ar7ny. 

Note. — Tho  linos  roforrod  to  abovo  and  shown  on  tho  map  nion- 
tionod  woro  approved  ])y  tho  Socrotary  of  War  May  13,  1901,  the 
approval  being  indicated  on  the  map. 


report  of  new  york  harbor  line  board. 

Harbor  Line  Board, 
Wmi)  York  City,  April  30,  1901. 

General:  Tho  New  York  Harbor  Line  Board  has  the  two  petitions 
signed  by  Hon.  John  Kean,  United  States  Senator,  referred  to  the 
Board  b}^  your  indorsement  of  March  25,  li)01,  applying  for  an  exten- 
sion of  the  har])or  lines  on  the  west  side  of  Newark  Bay,  and  has  the 
honor  to  submit  the  following  report  thereon: 

A  public  hearing  in  this  matter  was  given  by  the  Board  on  April  20, 
1901,  at  which  there  was  a  large  attendance,  composed  chiefly  of  rep- 
resentatives of  interests  connected  with  land  improvements  on  the 
west  shore  from  the  mouth  of  the  Passaic  River,  New  Jersey,  south  to 
Elizabeth  port.  The  stenographic  report^  of  this  hearing  is  inclosed 
herewith,  marked  "A." 

While  the  hearing  was  in  progress,  the  general  counsel  of  the  Cen- 
tral Railroad  of  New^  Jerso}^  presented  a  written  application  on  the 
part  of  the  railroad  compan}  ,  conformable  to  the  application  of  Sen- 
ator Kean.  The  secretar}^  and  engineer  of  the  riparian  commission 
of  New  J ersey  was  also  present  to  explain  the  lines  previously  estab- 
lished by  the  commission  on  the  west  shore.  There  were  present  no 
representatives  from  any  of  the  towns  in  New  Jersey  adjacent  to 
Newark  Bay. 

The  application  in  effect  is  for  authority  to  extend  the  bulkhead  line 
on  the  west  shore  from  the  south  end  of  the  dike  southward  to 
Elizabethport  for  an  average  distance  of  2,500  feet  into  the  bay,  under 
the  plea  that  the  exterior  pierhead  line  as  now  established  is  on  an 
average  of  2,500  feet  from  the  curve  of  6  feet  depth  of  water,  and  that 
the  intervening  bed  of  the  bay  is  a  mud  flat  over  which  the  average 
depth  at  low  water  is  not  more  than  2  feet;  and  further,  that  in  order 
to  make  the  present  pierhead  and  bulkhead  lines  availal)le,  it  will  be 
necessary  in  the  case  of  each  improvement  projected  to  dredge  the 
channel  through  this  area  of  mud  flat.  It  was  also  argued  at  the  hear- 
ing that  the  advancement  of  the  bulkhead  line  would  contract  the  chan- 


^  Not  printed. 


1278     EEPOET  OF  THE  CHIEF  OF  ENGIWEEKS,  U.  S.  ARMY.  \ 

I 

nel  and  give  a  more  uniform  direction  to  the  currents,  resulting  in  the  ' 
improvement  and  better  maintenance  of  the  main  channel  through 
the  bay. 

Newark  Bay  is  a  fine  inner  bay,  6  miles  long,  measured  north  and 
south,  and  1^  miles  wide,  with  a  navigable  channel  toward  the  east 
shore  of  2,000  feet  width,  and  8  to  10  feet  depth  at  low  water.  A  dike 
was  built  by  the  United  States  during  1880-1887  on  the  west  side  of  the 
entrance  to  the  Passaic  Kiver  for  the  purpose  of  training  the  waters  of 
that  river  in  a  wa}^  to  cut  out  the  bar  and  maintain  a  navigable  depth 
through  it  of  10  feet  at  low  stage.  It  has  been  proposed  to  extend  this 
dike  farther  to  the  southward  to  enlarge  the  area  of  its  effectiveness, 
but  appropriations  therefor  have  not  been  made.  This  dike  is  2,500 
feet  distant  from  the  west  shore,  and  subsequent  to  its  construction 
authority  wa*  given  to  the  Waverly  and  New  York  Railroad  Company 
to  fill  in  the  water  area  behind  it  within  the  limits  owned  by  their  com- 
pany to  facilitate  the  construction  of  the  bridge  at  this  point. 

In  1890,  when  the  Harbor  Line  Board  recommended  harbor  lines  on 
this  bay  for  the  approval  of  the  Secretary  of  War,  it  was  deemed  best 
to  preserve  and  protect  the  waters  of  the  bay  by  following  the  Gov- 
ernment dike  from  its  north  abutment  to  the  southern  end  of  the  rail- 
road fill  and  thence  to  the  shore  along  its  southern  side.  Since  1890 
no  change  has  been  made  in  the  lines.  An  application  is  now  made 
that  the  west  shore  lines  be  moved  out,  not  that  the  navigation  of  the 
bay  and  its  tributaries  are  suffering  on  account  of  deficient  depths,  but 
that  riparian  owners  on  the  west  shore  may  be  enabled  to  improve 
their  own  lands  and  fill  in  submerged  lands  for  industrial  purposes. 
The  project  of  reclaiming  the  swamp  lands  is  a  natural  and  worthy 
one,  which  will  eventually  add  greatly  to  the  prosperit}^  and  wealth  of 
the  State  of  New  Jersey  and  its  citizens,  but  the  Board  thinks  that  it 
can  be  attained  equally  well  without  filling  up  and  injuring  Newark 
Bay,  waters  which  should  be  carefully  preserved  against  unnecessary 
encroachment. 

The  Board  has  given  careful  consideration  to  the  petitions  and  to  the 
arguments  made  at  the  public  hearing,  and  while  disposed  to  make  the 
largest  concessions  to  urgent  demands  of  commerce,  is  constrained  to 
report  that  the  applications  are  vastly  in  excess  of  public  needs. 

The  area  proposed  to  be  filled  in  measures  1,000  acres  approximately, 
which  means,  in  general  terms,  that  about  one-third  of  the  entire  bay 
will  be  filled  in  if  the  petitions  are  granted. 

If  a  like  authority  be  granted  hereafter  to  riparian  holders  on  the 
east  side,  and  it  is  reasonable  to  anticipate  that  they  will  apply  for  such 
authority,  Newark  Bay  will  in  the  end  be  reduced  to  one-third  of  its 
original  proportions,  and  converted  into  a  kill  like  its  connections  with 
the  upper  and  lower  bay  of  New  York  Harbor.  The  beauty  and  advan- 
tages of  the  bay  and  the  picturesqueness  of  the  bounding  shores  will 
be  destroyed,  and  the  navigable  capacity  of  Newark  Bay  and  the 
Passaic  and  Hackensack  rivers  will  be  largely  diminished. 

After  mature  deliberation  the  Board  recommends  that  the  bulkhead 
line  on  the  west  shore,  as  noAV  established,  be  not  changed,  and  that 
the  pierhead  line  from  the  southern  side  of  the  fill  of  the  Waverly  and 
New  York  Railroad  Company  southward  to  the  bridge  of  the  Central 
Railroad  of  New  Jersey  be  located  parallel  to  the  bulkhead  line  and 
500  feet  exterior  thereto,  this  latter  line  being  advanced  beyond  the 
established  pierhead  line  in  order  to  give  adequate  berth  to  vessels 
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wliicli  may  wish  (<>  scrvi*  tin*  racloi'ics  and  shops  j)r()|)()S(Ml  (o  he  hiiilt 
ui>(>ii  the  nu'laiincd  lands  on  the  west  shoic. 

South  of  (lie  C '(Mitral  Kaili'oad  bridge  there,  will  be  no  fiiangc  in  the 
bulkhead  line.  The  ])ierhead  line  will  begin  at  a  i)()int  on  the  bridge 
500  t'ei^t  from  the  north  bulkluMid  line,  and  run  thence  soiith  to  the 
nordu^ast  corner  of  the  dock  next  south  of  tiie  lailioad,  and  thence 
conniM'ting  with  the  est5il)lishe(l  pierhead  line. 

'I'he  pierand  bulkhead  lines  as  now  i-eeomnKMuhKl  foi-  the  west  shore 
ai'e  d(di!UMit(^d  upon  tluMU'companying  lithograj)h. '  No  more  detailed 
description  of  tlu\s(^  rin(\s  seems  necessary. 

Respectfully  submitted. 

HeNKY  M.  RoiiERT, 

Colonel^  (Jorj)^  of  KnginecvH. 

J.  W.  Baklow, 
Colonel^  C()rj}s  of  Kngineers. 

G.  L.  Gillespie, 
Colond,  Cor  pa  (f  KnghiccTH. 

W.  L.  Marshall, 
Major^  Cmps  (f  J^nglneors. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 

F  41. 

MODIFICATION  OF  HARP^OR  LINES  IN  ARTHUR  KILL,  AT  MOUTH  OF 
RAHWAY  RIVER,  NEW  JERSEY. 

New  York,  April  11,  1901. 

Sir:  On  behalf  of  Messrs.  Milliken  Brothers  and  the  American- 
McKenna  Process  Company,  we  respectfully  request  that  the  United 
States  Government  bulkhead  line  at  the  junction  of  Staten  Island 
Sound  (otherwdse  known  as  Arthur  Kill)  and  the  Rahway  River,  at 
Tremley  Point,  New  Jersey,  be  made  to  coincide  with  the  bulkhead 
line  established  by  the  riparian  commission  of  the  State  of  New  Jer- 
sey, as  shown  on  the  inclosed  certified  maps.^  The  certificate  indorsed 
on  the  map  states  that  the  line  established  by  the  riparian  commission 
of  the  State  of  New  rlersey  coincides  with  the  bulkhead  line  adopted 
by  the  United  States  Government  March  tt,  1890,  but  upon  inquiry^  at 
the  office  of  the  Harbor  Line  Board  in  this  cit}^,  and  a  comparison  of 
maps,  we  are  advised  that  this  is  an  error,  and  that  the  lines  established 
by  the  State  of  New  Jersey  and  the  United  States  are  not  coincident. 

Messrs.  Milliken  Brothers  and  the  American-McKenna  Process  Com- 
pan}^  are  the  owners  of  all  of  the  uplands  shown  on  the  inclosed  map. 
The  former  are  civil  engineers  and  contractors  in  iron  and  steel  con- 
struction, maintaining  extensive  machine  and  bridge  shops  in  Brookh^n. 
The}^  have  recently  purchased  at  Treml^  y  Point,  New  Jersey,  a  tract 
of  about  20  acres,  having  a  water  front  of  nearly  1,000  feet  on  Staten 
Island  Sound  and  of  about  600  feet  on  the  Rahway  River,  with  the 
intention  of  removing  their  bridge  works  from  Brooklyn  to  this  point. 
They  have  obtained  a  grant  from  the  State  of  New  Jersey  out  to  the 
bulkhead  line  shown  on  this  map,  opposite  to  a  portion  of  their  prop- 


^  Not  printed. 


1280     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

erty,  and  a  resolution  has  been  passed  by  the  riparian  commission 
fixing  the  terms  of  a  grant  to  them  of  the  land  under  water  to  the  bulk- 
head line  opposite  the  remainder  of  their  land.  The  American- 
McKenna  Process  Company  is  engaged  in  the  business  of  rolling  steel 
rails.  The  company  owns  a  tract  of  about  30  acres  at  Tremley  Point, 
having  a  water  front  of  over  1,300  feet  on  the  Staten  Island  Sound  and 
over  1,000  feet  on  the  Rahway  River,  and  this  company  has  a  grant  of 
land  under  water  from  the  State  of  New  Jersey  from  the  upland  to 
the  bulkhead  line  shown  on  the  inclosed  map,  for  the  entire  length  of 
its  water  front  both  on  the  sound  and  the  river.  The  company  is  about 
to  build  docks,  slips,  and  terminal  structures,  and  to  erect  on  this  prop- 
erty furnaces  and  a  large  manufactory  for  rolling  steel  rails,  and  it  has 
already  contracted  for  the  work  of  piling,  filling,  etc. 

The  location  of  the  Government  line  is  therefore  of  serious  moment 
to  our  clients,  and  the  discovery  that  the  Government  line  and  State 
line  are  not  coincident  necessaril}^  prevents  them  from  proceeding  with 
the  work  in  accordance  with  the  plans,  which  were  designed  upon  the 
belief  that  the  bulkhead  line  fixed  by  the  riparian  commission  of  New 
Jersey  and  the  United  States  Government  line  were  identical.  A 
further  reason  for  requesting  a  modification  of  the  line  as  adopted  by 
by  the  Government  in  1890  is  the  fact  that  this  line  is  a  curved  line, 
whereas  it  is  most  desirable  for  practical  use  in  connection  with  the 
improvements  about  to  be  erected  at  this  point  that  the  line  should  be 
as  nearly  as  practicable  a  right  line. 

Inasmuch  as  the  plans  for  the  manufactories,  docks,  etc.,  at  this 
point  have  been  prepared  with  relation  to  the  bulkhead  line  as  certi- 
fied to  on  the  inclosed  map,  and  to  utilize  the  grants  from  the  State  of 
New  Jersey  of  land  under  water  to  this  line,  and  the  progress  of  the 
work  projected  must  be  suspended  until  after  the  decision  of  this 
application,  we  would  respectfully  request  as  early  a  decision  as  can 
be  reached  with  proper  consideration  of  the  subject.  Should  it  be 
found  that  any  practical  objection  exists  in  making  the  Government 
line  coincide  at  all  points  with  the  State  line,  we  respectfully  request 
that  the  Government  line  be  made  coincident  with  the  State  line  as 
nearly  as  possible. 

Very  respectfully,  your  obedient  servants, 

ShILAND  &  HONEYMAN. 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  the  new  york  harbor  line  board. 

Harbor  Line  Board, 
JVew  York  City,  April  30,  1901. 
General:  The  New  York  Harbor  Line  Board  has  given  considera- 
tion to  the  application  of  Messrs.  Shiland  and  Honeyman  in  behalf  of 
Milliken  Brothers  and  the  American-McKenna  Process  Company,  dated 
New  York,  April  11,  1901,  for  modification  of  the  established  pier  and 
bulk  head  lines  in  Arthur  Kill,  at  the  mouth  of  the  Rahway  River,  New 
Jersey,  and  has  the  honor  to  submit  the  following  report: 

The  Board  reconmiends  that  the  present  pier  and  bulk  head  lines  in 
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the  locality  in  (jui'slion  Ix'  nioditied  us  siiowrj  on  the  accoiiipan yinj^ 
tnu'iiij^.*  I'lic  line  heicin  reconnncndcd  issliown  in  red.  Tiic  niodifl- 
cations  from  a  })oint  marked  "'A''  on  the  accompari yino-  tracing-  to  the 
mouth  of  the  Railway  River  show  the  changes  fi-om  th(^  presc^nt  (^xist- 
ino-  pierhead  and  bulkhead  line  in  this  locality;  from  that  point  a  new 
line  is  recommended  running-  noi'thwesterly  up  the  Rahway  River  for 
a  distance  of  about  I,()8()  feet. 

'I'he  followini;*  is  a  description  of  the  new  lines  herein  i-ecomnuMided 
for  approval: 

Beginning;  at  a  point  on  the  south  rail  of  the  Souiul  Sliorc  Railroad  203  ft'ct  wouth 
of  the  north  end  of  the  trestle  crossing  Rahway  River,  approximately  310  feet  north 
from  center  of  draw;  thence  running  east  and  west.  West  from  said  point  of  begin- 
ning in  a  straight  line  bearing  N.  4(i°  15^  W,  1,112  feet;  east  from  said  point  of 
begijHiing  in  a  straight  line  bearing  S,  40°  bV  E,  574  feet;  thence  on  the  arc  of  a 
circle  of  oOO  feet  radius  485  feet;  thence  northerly  in  straight  lines  the  following 
courses  and  distances: 

N.  41°  10'  K.  7()()  feet, 

N.  29°  12'  E.  477  feet, 

N.  16°  K.  860  feet, 

N.  2°  10'  E.  211  feet, 

to  the  angle  of  the  bulkhead  opposite  the  south  end  of  Chelsea  Island,  as  at  present 
built;  thence  in  a  straight  line  to  a  point  in  the  i)ierhead  and  bulkhead  line  approved 
by  the  Secretary  of  War  March  4,  1890,  marked  "A,"  said  point  being  described  on 
the  approved  map  on  file  as  1,670  feet  west  of  station  XXII  and  at  right  angles  to  a 
line  connecting  stations  XXII  and  XXIII. 

Respectfully  submitted. 

Henry  M.  Robert, 

Colonel^  Corps  of  Engineefrs. 

J.  W.  Barlow, 
Colmiel,  Corps  of  Engineers. 

G.  L.  Gillespie, 
Colonel.^  Corps  of  Engineers. 

W.  L.  Marshall, 
Major.,  Carps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  TJ.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 

May  6,  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

The  New  York  Harbor  Line  Board  having  had  under  consideration 
an  application  for  the  modification  of  the  established  pierhead  and 
bulkhead  line  in  Arthur  Kill,  at  the  mouth  of  Rahway  River,  New 
Jersey,  submits  the  within  report  recommending  that  the  line  be  modi- 
tied  as  shown  in  red  on  the  accompanying  tracing.  The  recommenda- 
tion of  the  Board  includes  an  extension  of  the  line  along  the  north 
shore  of  the  Rahway  River  at  its  mouth. 

I  recommend  that  the  modification  be  approved  and  that  the  Secre- 
tary of  War  place  his  approval  on  this  report  and  on  the  tracing  which 
has  been  prepared  for  his  signature. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 


^  Not  printed. 
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[Second  indorsement.] 

War  Department, 

May  8,  1901 

Approved  as  recommended  by  the  Chief  of  Engineers. 

E.  Root, 
Secretary  of  War. 


F  42. 

MODIFICATION  OF  HARBOR  LINES  IN  SHREWSBURY  RIVER  AT 
SEABRIGHT,  NEW  JERSEY. 

American  Bicycle  Company, 

Secretary's  Office, 
Legal  Department, 

]Sfew  York,  June  5,  1900. 

Dear  Sir:  I  beg  to  make  application  herewith  for  alteration  of  a 
portion  of  the  riparian  lines  of  the  South  Shrewsbury  River  at  Sea- 
bright,  indicated  on  the  accompanying  map/ 

The  alteration  proposed  applies  only  to  the  east  side  of  the  river,  and 
covers  a  distance  of  about  900  feet.  I  represent  all  of  the  riparian 
owners  of  the  portion  affected,  and  have  also  been  requested  to  act  by 
the  steamboat  company,  which  is  an  evidence  of  the  fact  that  the  pro- 
posed change  will  benefit  navigation  on  the  river. 

The  property  owners  desire  to  extend  the  line  of  solid  filling  nearer 
to  the  present  line  of  the  channel,  to  bulkhead  the  new  line,  and  pump 
from  the  channel  for  the  purpose  of  filling.  It  is  believed  that  the 
reclamation  of  what  is  now  a  flat  will  be  a  decided  benefit  from  a  sani- 
tary point  of  view  for  the  whole  neighborhood,  as  at  certain  tides  this 
shoal  is  oflensive  and  a  menace  to  the  health  of  the  community. 

I  inclose  herewith  a  letter  from  Hon.  Cornelius  N.  Bliss,^  given  at 
my  request,  and  which  1  regret  I  can  not  present  personally. 

I  trust  that  the  application  may  have  the  consideration,  on  its  merits, 
of  the  Board  having  jurisdiction,  and  shall  be  glad  to  furnish  all  data, 
information,  or  evidence  bearing  upon  the  change  proposed  and  its 
probable  effect. 

Respectfully,  yours, 

Paul  Walton. 

Hon.  Elihu  Root, 

Secretary  of  War. 
******* 

[Fourth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Octoher  9,  1900. 

Respectfully  returned  to  the  Secretary  of  War. 

Mr.  Paul  Walton  applies,  on  behalf  of  riparian  owners,  for  a  modi- 
fication of  harbor  lines  in  Shrewsbury  River,  at  Seabright,  N.  J. 

The  subject  has  been  considered  by  the  New  York  Harbor  Line 
Board,  whose  report  of  the  5th  instant  is  herewith. 

A  public  hearing  has  been  afforded  interested  parties,  and  the  Board 


^  Not  printed. 
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prosoiits  foi"  approN'iil  coincident  hulkhcsid  iiiid  |)icriicii(l  Viin's  for  ))oth 
sides  of  the  ri\-cr  as  shown  hy  full  red  lines  on  the  acconipanyinf^ 
tracin«j-. ' 

Approval  of  the  lines  is  roconnntMuled,  and  (he  map  has  been  prc^- 
pared  for  the  signature  of  the  Secretai'v. 

John  M.  Wilson, 
/>/'i(/.  (rc/i.^  Chief  of  KiKjlneen'H^ 

[Kiltli  iiHlorsciiu'iil.J 

War  Dki'aktment, 

Ortoher  10,  WOO. 
Approved  as  recommended  hy  tlu^  Chief  of  Kngineers. 

(t.  I).  Mkiklkjohn, 

Act  in  (J  SeC7'etary  of  ^V^lr. 


UEroKT  OF  Tm<:  N^:^v  yokk  iiarbou  link  iu)aki). 

Harbor  Line  Board, 
New  Yorl'  City.  Cctohcrr,,  1000. 

General:  The  New  York  Harbor  Line  Boaid  has  had  under  con- 
sideration the  application  to  the  Secretary'  of  War  b}^  Mr.  Paul  Walton, 
dated  New  York,  June  6, 1900,  on  behalf  of  riparian  owners,  for  modi- 
tication  of  existing  harbor  lines  on  the  South  Shrewsbur}^  River  at 
Seabright,  N.  J.,  these  papers  having  been  referred  to  the  Board  for 
consideration  and  report  by  3^our  indorsement  of  June  13,  1900. 

A  public  hearing  in  this  matter  was  held  at  Seabright,  N.  J.,  on  July 
2,  1900,  which  was  publicly  advertised,  at  which  the  mayor  and  repre- 
sentatives of  land  and  river  interests  were  present.  After  the  hearing 
the  Board  made  a  careful  inspection  of  the  water  front  at  Seabright, 
from  the  turnpike  bridge  to  near  Sedge  Island,  in  compan}^  with  the 
petitioner  and  others;  and  subsequently  a  survey  of  the  city  front  was 
made  under  the  direction  of  the  district  officer  to  determine  the  accuracy 
of  the  dimensions  and  location  of  the  piers  as  represented  upon  existing 
maps. 

The  Board  gave  the  matter  careful  attention,  and  after  drawing  pre- 
liminary lines  submitted  them,  unofficially,  to  the  riparian  commission 
of  New  J erse}^,  inviting  an  expression  of  their  opinion  upon  them.  The 
commission  have  since  reported  their  views  in  a  letter  ^  of  September 
21,  1900,  copy  of  which  is  herewith  inclosed. 

The  commerce  of  the  Shrewsbury  River  is  carried  by  comparatively 
small  steamboats,  drawing  about  5  feet,  which  it  is  reasonable  to  sup- 
pose will  continue  to  be  the  vehicle  of  transportation  of  this  river  for 
a  long  period  of  time.  These  boats  do  not  need  to  be  berthed  at  Sea- 
bright at  right  angles  to  the  stream  and  therefore  no  piers  are  required; 
the  usual  dock  construction,  which  affords  a  convenient  landing,  will 
suffice  for  their  service. 

To  meet  the  conditions  as  they  exist  at  Seabright,  the  Board  sub- 
mits for  the  approval  of  the  Secretary  of  War  a  coincident  pier  and 
bulkhead  line  from  the  bridge  at  Rumson  road  south  to  W.  R.  Riker's 
dock,  which  fully  complies  with  the  recommendation  of  the  riparian 
commission  of  New  Jersey,  and  which,  if  approved,  will,  in  the  opin- 
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ion  of  the  Board,  preserve  and  protect  the  navigable  waters  of  the 
Shrewsburv  River  within  the  intent  of  section  11  of  the  river  and 
harbor  act  of  March  3,  1889. 

The  Board  has  also  in  this  connection  considered  the  west  bank, 
and  respectfully  recommends  for  approval  a  combined  pierhead  and 
bulkhead  line  there,  extending  from  the  turnpike  bridge  at  Rumson 
road  south  to  proposed  Dike  P,  joining  Marsh  Island  with  the  main- 
land near  Jumping  Point.  This  line  conforms  practically  to  the  bulk- 
head line  of  the  riparian  commission,  and  partially  established  by 
the  Secretary  of  War  July  5,  1894,  as  a  pierhead  and  bulkhead  line, 
differing  only  from  the  latter  in  being  made  up  of  straight  lines  rather 
than  a  curved  line,  which  can  not  be  readily  laid  out  in  practice. 

The  recommended  combined  pier  and  bulkhead  lines  on  the  east 
and  west  banks,  which  are  delineated  upon  an  accompanying  tracing, 
are  more  particularly  described  as  follows: 

DESCRIPTION  OF  THE  PIER  AND  BULKHEAD  LINE  FOR  BOTH  SHORES  OF  THE  SHREAVSBURY 

RIVER  AT  SEABRIGHT,  N.  J. 

For  the  easterly  shore. — Beginning  at  a  point  in  the  southerly  side  of  the  turnpike 
bridge  51.5  feet  west  of  the  southwest  corner  of  the  east  abutment;  thence  southerly 
in  a  straight  line  to  a  point  in  the  westerly  prolongation  of  a  line  78  feet  north  of  and 
parallel  to  the  northerly  side  of  Church  street,  558  feet  from  the  west  side  of  Ocean 
avenue;  thence  southerly  in  a  straight  line  to  a  point  in  the  western  prolongation  of 
a  line  20.5  feet  south  of  the  northerly  side  of  Church  street  and  584  feet  from  the 
west  side  of  Ocean  avenue;  thence  southerly  in  a  straight  line  to  a  point  in  the 
westerly  prolongation  of  the  south  side  of  New  street  580  feet  from  the  west  side  of 
Ocean  avenue;  thence  southerly  in  a  straight  line  to  a  point  in  the  westerly  prolonga- 
tion of  the  south  side  of  Center  street  520  feet  from  the  intersection  of  the  west  side 
of  Ocean  avenue  prolonged  southerly;  thence  southerly  in  a  straight  line  to  a  point 
in  a  line  410  feet  south  from  the  south  side  of  Center  street  and  at  right  angles  to  the 
westerly  side  of  Ocean  avenue  prolonged  southerly  and  327  feet  west  therefrom; 
thence  southerly  in  a  straight  line  to  a  point  in  a  line  655  feet  south  from  the  south 
side  of  Center  street  and  at  right  angles  to  west  side  of  Ocean  avenue  prolonged 
southerly  and  292  feet,  more  or  less,  west  therefrom,  this  point  being  in  the  line  for 
solid  filling  established  by  the  riparian  commission  of  New  Jersey  and  approved  as 
a  pierhead  and  bulkhead  line  by  the  Secretary  of  War  February  5,  1894;  thence 
southerly  in  a  straight  line  along  this  approved  line  for  a  distance  of  620  feet  parallel 
to  the  center  line  of  the  original  track  of  the  New  Jersey  Southern  Railroad  and  300 
feet  west  therefrom. 

For  tJte  westerly  shore. — Beginning  at  a  point  in  the  southerly  side  of  the  turnpike 
bridge  420  feet  westerly  of  the  intersection  of  the  east  pierhead  and  bulkhead  line 
with  the  south  side  of  the  bridge;  thence  southerly  in  a  straight  line  at  an  angle  of 
94°  30^  with  the  side  of  the  bridge  a  distance  of  780  feet;  thence  southerly  in  a 
straight  line  a  distance  of  370  feet  parallel  to  the  pierhead  and  bulkhead  line  on  the 
easterly  shore  and  314  feet  therefrom;  thence  southerly  in  a  straight  line  a  distance 
of  395  feet,  more  or  less,  at  an  angle  of  169°  27^  with  the  aforesaid  described  line 
until  it  meets  the  line  of  Dike  P  proposed  to  be  built  by  the  United  States. 

Henry  M.  Robert, 
Colonel^  Ciwps  of  Engineers. 

J.  W.  Barlow, 
Colon eU  Corps  of  Engineers. 

G.  L.  Gillespie, 
Colonel.,  Corps  of  Engineers. 

E.  H.  KUFFNER, 

Major,  Corps  of  Engineers. 

W.  L.  Marshall, 
Major.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  U.  S.  A. 


APPENDIX  G. 


IMPROVEMKNT  OF  NKW  YORK  IIAUBOK,  OK  liAY  RIDGE,  RKD  HOOK, 
AND  BUTTKRMILK  (MIAXNKLS,  AND  (iOWANUS  (JRKEK  (MIANXKL, 
NEW  YORK. 


REPORT  OF  MAJ.  11'.  L.  MAnSIfALI.,  CO/il'S  OF  FXf,' fXEFRS,  OFFICER 
/X  CHARGE,  FOR  THE  FISCAL  YEAR  EXDIXO  JVXK  .W.  ]90l,  WITH 
OTHER  DOCI  MEXTS  RFLATIX(.'  TO  THE  WORK'S. 

IMl'KOV  K.MKNTS. 

1.  New  York  Harbor,  New  York.  4.  Eiilar^emeiit  of  (Toveruorn  Island,  Xe\\ 

2.  Bay  Kidircs  Reci  Hook,  and  Butter-  York  Harbor. 

milk  channels.  New  York  Harbor.      5.  RenKn'ing  sunken  vessels  or  craft  ob- 

3.  Gowanus  Creek  channel,  New  York.  structing  or  endangering  navigation. 


KXAMTNATIOX  AND  SURVEY. 


6.  Buttermilk  channel.  New  York  Harbor. 


HARBOR  LINES. 


7.  New  York  Harbor  at  College  Point. 


United  States  Engineer  Office, 

^Veio  Yorh  ^-  1",  My  15,  1901. 
General:  I  have  the  honor  to  submit  herewith  annual  reports  upon 
works  of  river  and  harbor  improvement  in  my  jcharge  for  the  liscal 
year  ending  June  80,  1901. 

Very  respectf ull}^  yoxxv  obedient  servant, 

W.  L.  Marshall, 
Ma  jor^  C(f'rj)f<  o  f  Engineer. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineer U.  S.  A. 


G  I. 


IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  general  designation  of  the  water  front  of 
and  approaches  to  the  city  of  New  York,  comprising  the  Upper  and 
Lower  bays  and  parts  of  the  Hudson,  East,  and  Harlem  rivers. 

New  York  Harbor  has  two  entrances,  one  from  Long  Island  Sound 
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by  East  River  and  Hell  Gate,  used  by  vessels  trading  eastward  between 
New  York,  the  Eastern  States,  and  British  American  Provinces;  the 
other,  the  main  entrance  from  the  sea,  by  Sandy  Hook,  through  the 
Narrows,  used  b}^  trans-Atlantic  and  southern  traiBc.  The  title  "  Im- 
provement of  New  York  Harbor  "  has  been  applied  to  improvement 
of  the  channel  of  the  main  entrance  from  the  sea. 

From  the  Battery,  at  the  lower  end  of  New  York  City,  out  through 
the  Narrows  to  the  Lower  Bay,  a  total  distance  of  about  9  miles,  there 
is  a  natural  channel,  fairly  broad  and  unobstructed,  with  available 
depths  of  45  feet  or  more  at  mean  low  tide.  The  Lower  Bay  is  sepa- 
rated from  deep  water  of  the  ocean  by  a  bar  from  2  to  5  miles  across, 
which,  except  for  the  channels  crossing  it,  extends  all  the  way  from 
Sandy  Hook  to  the  west  end  of  Coney  Island,  a  distance  of  7  miles. 
On  the  west  side  of  this  bar  the  Main  Ship  channel  extends  south- 
ward from  the  Narrows  to  Sandy  Hook,  with  natural  depth  of  23.3 
feet,  since  deepened  to  30  feet  depth,  mean  low  water. 

Five  distinct  natural  channels,  separated  by  sand  shoals,  cross  this 
bar,  in  order  as  follows,  from  the  north  or  Coney  Island  shore: 

(1)  The  Coney  Island  channel,  straight,  narrow,  with  a  general  depth  of  20  feet, 
except  at  the  west  end,  where  the  available  depth  is  but  10  feet.  South  of  this 
channel  lies  a  shoal  known  as  East  Bank,  with  least  depth  of  6  feet. 

(2)  The  Fourteen-foot  channel,  a  curving  channel  with  considerable  depths  in 
the  west  part,  but  with  only  15  feet  depth  at  the  eastern  end.  To  the  south  lies  a 
shoal  with  5^  feet  least  depth. 

(3)  The  East  channel,  a  broad,  nearly  straight,  channel,  of  30  feet  depth  or  more 
in  the  western  part,  separated  from  deep  water  on  the  east  by  a  bar  having  only  19 
feet  depth.    South  of  this  channel  lies  Romer  shoal,  with  3  feet  least  depth. 

(4)  The  Swash  channel,  with  22  feet  depth  in  a  narrow  channel.  To  the  south 
lies  a  shoal  called  Flynns  Knoll,  with  least  depth  of  11  feet. 

(5)  The  Bayside  channel,  formerly  called  Main  channel,  a  broad  channel  passing 
close  to  the  north  shore  of  Sandy  Hook,  with  natural  depth  of  28  feet. 

The  southern  part  of  the  Main  Ship  channel,  with  the  Swash  and 
Bayside  channels,  form  nearly  an  equilateral  triangle,  the  two  last 
named  intersecting  in  a  deep  hole  of  considerable  area  rather  more 
than  midway  across  the  bar.  Outside  this  deep  hole  the  bar  was  about 
20  feet  deep  and  was  crossed  by  two  channels,  the  north,  called  Gedney 
channel,  about  li  miles  long  to  deep  water,  and  the  south,  called 
South  channel,  somewhat  longer,  extending  southeast  nearly  in  con- 
tinuation of  the  Swash  channel.  Gedney  and  South  channels  both 
had  natural  depths  of  24  feet. 

Thus  the  natural  channels  afforded  an  available  low-water  depth 
from  the  ocean  to  the  lower  wharves  of  New  York  City  of  23.3  feet, 
the  distance  from  the  outer  side  of  the  outer  bar  being  21  miles. 

PROJECT  FOR  IMPROVEMENT. 

The  project,  as  adopted  in  1884  and  subsequently  extended,  consisted 
in  making  and  maintaining  a  channel  1,000  feet  wide  and  30  feet  deep 
at  mean  low  water  from  New  York  Harbor  to  deep  water  in  the  Atlan 
tic,  bv  way  of  the  Main  Ship,  Bayside,  and  Gedney  channels,  at  an 
estimated  cost  of  $1,490,000.  Work  was  begun  September  26,  1885, 
and  the  project  was  completed  October  10,  1891.  Appropriations 
since  that  time  have  been  applied  to  maintaining  the  channel  by  in- 
creasing its  width  and  by  removing  shoals. 

Under  special  projects  between  1863  and  1894  small  allotments  from 
various  appropriations  have  been  from  time  to  time  expended  in  pro- 
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tO('tiii»4"  (lie  Moi'tlj  shore  of  Sjiiidy  Hook  by  luiildinn-  jetties  l"i-oni  liioh- 
wiitcr  !nark  out  to  below  low  water  and  by  buildino-  riprap  sea  walls 
alon<i"slior(»  just  below  hi«;li-water  line;  and  other  allotments  hav(^  been 
apj)lied  to  exeavatino-  in  other  parts  of  New  York  Harbor. 

tender  the  terms  of  the  river  and  harbor  aet  of  March  8,  181^9,  a  new 
project  was  adopted  for  connecting-  deep  water  in  the  lower  })ay  with 
the  ocean,  by  channel  2,()(K)  feet  wide  and  40  feet  deep  at  mean  low 
water,  crossinjj^  the  bar  by  way  of  Ambrose  channel  (formerly  called 
the  East  channel)  at  a  limit  of 'cost  of  $4,(M)(),()(H). 

Further  detailed  descriptions  of  the  harbor  and  improvements  are 
printed  m  the  Annual  U(^})orts  of  the  Chief  of  Kntrineers  for  1885, 
page  773,  and  for  1897,  page  1081. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

At  the  beginning  of  the  year  the  U.  8.  dredging  steamer  Gedney 
was  working  on  shoals  in  the  Main  Ship  channel.  From  July  5  to 
September  22  she  was  transfei'red  to  a  shoal  on  the  northwest  side  of 
Bayside  channel,  east  of  the  Swash  channel  range,  then  returning  to 
Main  Ship  channel  and  continuing  excavation  there  throughout  the 
year,  except  for  the  period  January  17  to  April  3,  when  she  was  laid  up 
for  winter  and  for  extensive  repairs.  During  the  year  the  total  amount 
excavated  was  219,880  cubic  yards,  of  which  119,594  cubic  yards  of 
sand  were  taken  from  Ba3^side  channel,  26,283  cubic  yards  of  mud 
from  the  east  side  of  Main  Ship  channel,  south  of  buo}^  C  6,  and 
74,003  cubic  3^ards  of  mud,  with  a  small  proportion  of  sand,  from  the 
west  side  of  Main  Ship  channel,  from  buoy  C  3  to  600  feet  north  of  C  5. 

The  working  time  and  lost  time  during  the  year  were  as  follows: 

Days. 


Actually  at  work   145 

Work  prevented  by  weather,  fog,  ice,  storms,  etc   73 

Time  occupied  in  repairs  and  coaling   19 

Other  causes   4 

Laid  up  during  the  winter   76 

Sundays  and  holidays   48 

Total   365 


The  principal  repairs  were  made  during  the  time  when  the  dredge 
was  laid  up  for  the  winter. 

The  actual  cost  of  operating  expenses  per  cubic  yard  of  material 
dredged,  including  repairs  and  supplies,  is  estimated  at  12.4  cents 
during  the  past  year,  of  which  6.8  cents  was  due  to  wages,  2.7  cents 
to  fuel  and  water,  and  2.9  cents  to  repairs  and  supplies. 

From  the  appropriation  for  maintenance  of  channels,  the  following 
additional  work  was  authorized  by  the  Chief  of  Engineers,  and  was 
done  under  informal  agreement  after  inviting  offers  for  excavation. 

At  Coney  Island  Channel  part  of  an  old  shoal,  known  as  the  "Lewis," 
was  removed  and  the  channel  straightened,  making  it  500  to  560  feet 
wide  and  14  feet  deep  at  mean  low  water.  The  work  was  done  by  the 
R.  G.  Packard  Company,  August  21  to  November  17,  1900,  removing 
38,460  cubic  yards,  at  price  of  24  cents  per  yard. 

At  Fort  Hamilton  pier  the  channel  of  approach  was  deepened, 
making  it  14  feet  deep  at  mean  low  water  and  100  feet  wide,  with  exten- 
sions along  each  side  of  the  pierhead.  The  work  was  done  by  the  R.  G. 
Packard  Compan}^  in  September,  removing  10,978  cubic  yards  at  price 
of  22  cents  per  yard. 
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At  Fort  Hanco(;k  pier  the  channel  at  the  north  and  south  landings 
was  deepened  to  13  and  15  feet  at  mean  low  water,  with  widths  of  60 
and  80  feet,  respective!} \  The  work  was  done  by  the  W.  H.  Beard 
Dredging  Company  in  October,  5,266  cubic  yards  of  sand  being 
removed  at  price  of  29f  cents  per  cubic  yard. 

Under  the  project  for  making  Ambrose  channel  2,000  feet  wide  and 
40  feet  deep  at  mean  low  Avater,  a  contract  was  entered  into  May  12, 
1899,  approved  by  the  Chief  of  Engineers  May  24, 1899,  for  excavating 
the  channel  and  removing  about  42,500,000  cubic  yards  of  material,  at 
9  cents  per  yard,  scow  measure.  The  specifications  required  that  exca- 
vation should  begin  within  twelve  months  from  the  date  of  approval 
of  the  contract,  and  should  continue  during  eight  working  months  of 
each  year,  at  an  average  monthly  rate  of  not  less  than  400,000  cubic 
yards  for  the  first  working  year,  and  not  less  than  1,200,000  cubic  yards 
for  each  succeeding  year. 

Delays  in  construction  of  plant,  which  the  contractor  claims  were 
unavoidable,  prevented  the  beginning  of  the  work  at  the  time  speci- 
fied. The  first  excavation  was  made  January  22,  1901,  but  continuous 
work  was  not  begun  until  May  6,  with  the  first  dredge,  and  June  10, 
with  the  second  dredge.  Up  to  the  close  of  the  fiscal  year  423,209 
cubic  yards  of  sand  have  been  removed  from  the  outer  side  of  the  bar 
at  the  outer  end  of  the  channel,  making  depths  of  40  feet  or  over  where 
the  previous  depths  had  been  from  23  to  40  feet. 

Various  delays  have  occurred  in  the  work,  chiefly  due  to  unf  amiliarity 
of  the  contractor's  men  with  the  machinery  and  the  method  of  handling 
it.  This  is  graduall}^  improving.  Each  dredge  is  provided  with  a 
single  suction  pipe  terminating  in  a  large  nozzle,  and  the  method  of 
working  is  to  sink  this  nozzle  down  to  depths  somewhat  below  the 
required  depth  and  make  large  pockets  or  craters  as  nearly  continuous 
as  may  be.  This  method  has  been  tried  satisfactorily  in  Liverpool, 
the  bottom  gradually  leveling  oflf.  So  far  it  is  in  the  nature  of  an 
experiment  here,  with  indications  that  a  suction  drag  or  other  means 
of  leveling  the  bottom  will  be  needed  ultimately.  With  experience  in 
handling  the  dredges  the  average  daily  output  is  gradually  increasing. 
The  largest  day's  work  yet  done  by  one  dredge  is  removal  of  16,469 
cubic  yards. 

Surveys  have  been  made  of  the  outer  part  of  Ambrose  channel  and 
of  Bayside  and  Main  Ship  channels. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  improved  channel  from  deep  water  below  the  Narrows  to  the 
sea  by  way  of  Sand}^  Hook  has  a  depth  of  30  feet  at  mean  low  water 
and  general  width  of  1,000  feet  or  more  throughout  its  length.  At 
Northwest  shoal  the  channel  has  been  made  2,000  feet  wide. 

The  available  depth  across  the  bar  at  Ambrose  (East)  channel  is  16 
feet,  the  excavation  recently  begun  not  having  reached  the  shoal  part 
of  the  bar. 

PROPOSED  OPERATIONS. 

Under  the  completed  project  of  1884  the  available  funds  and  future 
appropriations  will  be  applied  to  maintaining  the  channel  depths  and 
to  increasing  the  width  at  points  where  shoaling  has  occurred. 

Under  the  project  of  1899  excavating  Ambrose  channel  will  be  con- 
tinued. 
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'V\\\s  work  is  ill  (lie  collccl ion  disli  icl  of  New  York.  NCiUcsf  li»^lit- 
houscs,  Sandy  Hook  and  Hi<4liland  liohts.  Tlic  nearest  forts  ai-c  Foi-t 
Hancock,  Sandy  Hook,  New  Jersey;  and  Forts  Hamilton  and  Wads- 
woi  th,  at  the  >larrows.  Now  York  Harbor. 

Followinti*  is  explicit  information  as  to  estimate  ot"  I'linds  reciuired 
for  the  tiscal  year  ending'  June  liO,  llKKi,  for  di'edo-ino-  Aml)rose  chan- 
nel under  the  continuinj.*-  contract  authorized  hy  th(^  ri\('i'  and  hai'boi- 
act  of  March  LSl>lh 

The  I'iver  and  harbor  act  of  ISIM)  appropriated  Jj^L, ()()(), 000  for  im- 
proving- New  York  Harbor  •M)y  a  deej)  channel  "2,000  feet  wi(h'.  and 
io  feet  deep  from  the  Narrows,  by  the  so-called  Fast  channel''  (since 
named  Ambrose  channel)  ''across  Sandy  Hook  bar  to  the*  open  sea;" 
and  also  authorized  the  enterinj^  into  a  contract  or  contracts  for  the 
completion  of  the  ])r()iect  at  a  cost not  to  exceed  in  the  ao<rre(rate- 
$3,000,000,  exclusive  of  the  amount  herein  and  heretofore  ap])ropri- 
ated/'    The  amounts  appropi-iated  for  this  work  at^-o-reoatc^  ^t^l ,  1130,000. 

Under  the  terms  of  the  contract  the  contractor  is  reipiired  to  dredoe, 
by  June  30,  1903,  a  mininuun  amount  of  23.840,000  cul)ic  yards, 
which,  at  a  cost  of  9  cents  \)vv  cubic  yard,  amounts  to  $2, 145, GOO,  It 
is  not  proba})le  that  he  will  be  able  to  excavate  this  amount  l)y  the 
date  named.  It  is  estimated  that  U), 000,000  cubic  yards,  more  or  less, 
amountino-  to  about  $1,430,000,  will  be  the  limit  of  lia})ility  to  be 
incurred  under  this  contract  up  to  June  30,  1903. 

For  this  reason  $300,000  is  estimated  as  the  amount  required,  in 
additional  to  available  funds,  to  meet  obligations  up  to  June  30,  1903, 
under  continuing  contract  for  improving  Ambrose  channel. 

Appropriations  for  improving  New  York  Harbor  have  been  made  as 
follows: 


Application. 


Date. 


For  Gednev  channel,  dredging  via  Sandy  Hook                                     July    5, 1884  $200, 000. 00 

For  New  York  Harbor                                                                           Aug.    5, 18m  75U,  000. 00 

Do                                                                                                      Aug.  11,1888  380,000.00 

Do                                                                                                 Sept.  19, 1890  160, 000. 00 

Do                                                                                                 July  13,1892  170,000.00 

Do                                                                                                      Aug.  18, 1894  75, 000.  00 

Do  !  June  3, 1890  60, 000. 00 

Do  I  Mar.    3,1899  100,000.00 

!  1,895,000.00 

Received  Iroin  other  sources   28,024.52 

Total  !  i  1,923,024.52 

For  East  (Ambrose)  channel, dredging  1  Mar.    3,1899  i  1,000,000.00 

Do                                                                                                 Mar.    3,1901  130,000.00 


Money  statem  en  U. 


(\ KXKRA  L  IMPROVEMENT, 


July  1,  1900,  balance  unexpended   $62,481.25 

June  80,  1901,  amount  expended  during  fiscal  year   46,  652.  35 

June  1,  1901,  balance  unexpended    15,828.90 

July  1,  1901,  outstanding  liabilities   1,  980.  61 

July  1,  1901,  balance  availal)le     13,  848.  29 

(Amount  that  can  be  profitably  expended  in  nscal  year  ending  Jmie  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   100,  000.  00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jmie 
4,  1897. 
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AMBROSE  CHANNEL. 

July  1, 1900,  balance  unexpended  $999,  350. 04 

Amount  appropriated  by  sundry  civil  act  approved  March 

3,  1901    130, 000.  00 

 $1, 129,  350.  04 

June  30,  1901,  amount  expended  during  fiscal  year   32,  719.  25 

July  30,  1901,  amount  withdrawn,  expenses  office  Chief  of 

Engineers   800.00 

 33,  519.  25 


July  1,  1901,  balance  unexpended   1, 095,  830.  79 

July  1,  1901,  outstanding  liabilities   39, 277.  81 


July  1,  1901,  balance  available   1,056,552. 


July  1,  1901,  amount  covered  by  uncompleted  contracts   3,  786,  911. 19 


Amount  (estimated)  required  for  completion  of  existing  project   2,  870,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    300,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


CONTRACT  IN  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JuNE  30,  1901. 

With  Andrew  Onderdonk,  of  New  York  City,  N.  Y.,  for  excavating  in  East 
(Ambrose)  channel.  New  York  Harbor,  and  removing  about  42,500,000  cubic  yards 
of  material,  at  a  rate  of  9  cents  per  cubic  yard;  date  of  contract,  May  12,  1899; 
approved  by  the  Chief  of  Engineers  May  24,  1899;  date  for  beginning  work,  twelve 
months  from  date  of  approval  of  contract;  date  of  expiration,  indefinite,  depending 
on  appropriations  by  Congress.    Work  in  progress. 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  foreign  commerce  of  the  port  of  New  York  is 
compiled  from  the  annual  report  of  the  Chamber  of  Commerce  of  the  State  of  New 
York  for  the  year  1900-1901.  It  comprises  only  imports  from  and  exports  to  foreign 
countries,  and  does  not  include  the  domestic,  coastwise,  and  local  traflSc.  Vessels 
trading  with  domestic  ports  are  not  required  to  take  out  clearance  papers,  and  no 
attempt  is  made  to  collect  statistics  of  their  carrying  trade. 

The  leading  articles  of  imports  into  the  United  States  at  the  port  of  New  York  for 
the  year  ending  June  30,  1900,  were  sugar,  molasses,  coffee  and  tea,  wool,  cloths  and 
dress  goods,  leather  and  leather  goods,  tin,  rubber,  tobacco,  with  other  miscellaneous 
imports,  aggregating  about  3,900,000  tons,  valued  at  $562,002,535. 

The  value  of  such  imports  for  all  other  ports  of  the  United  States  for  the  same 
period  was  $367,768,135. 

The  leading  articles  of  export  were  cotton,  breadstuffs  and  other  provisions,  oils, 
tobacco,  metals,  and  manufactures,  which  with  miscellaneous  items  aggregated  about 
6,900,000  tons,  valued  at  $615,460,500. 

The  value  of  such  exports  for  all  other  ports  of  the  United  States  for  the  same  year 
was  $898,525,339. 

Statement  of  the  number  and  tonnage  of  all  vessels  belonging  to  the  port  of  Neiv  York, 

June  30,  1900. 


Class. 

Number. 

Tonnage. 

1,499 
1,205 

235 
961 

303,207 
556,276 
29,  627 
223, 879 

Steam  vessels  

Total  

3,900 

1.112,989 
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From  the  rcconlK  of  tlu»  Now  York  uihI  New  .Icisi^v  pilot  coiiiiiUHHioiicrH  tlu^  fol- 
lowing (Ijita  coiiccriiin^  dt'cp-dnift  vessels  crossing'  Siindy  llook  l»ar  have  been  com- 
piled for  the  ealendur  year  11)00: 


Leaving. 

Arriving. 

l>riifl. 

Number 
of  vesHels. 

Number 
of  trips. 

Number 
of  vesselH. 

Number 
of  tripH. 

8 

21 

18 

30 
r)3 

i9 
20 

87 

2 



3 

J7 

152 

4 

9 

72 

208 

6 

21 

Maximum  draft  of  vessels  leaving  the  harbor,  ;!L^  feet  \*  inches.  Maxininni  <lraft 
of  vessels  entering  the  harbor,  20  fec^t. 

Total  number  of  vessels  27  feet  draft  or  over,  100. 

Prior  to  tiie  improvement  of  (ledney  channel  vessels  drawinj;  27  feet  could  cross 
the  bar  only  at  extreme  high  tide. 


G  2. 

IMPROVEMENT  OF  GOWANUS  BAY  CHANNEL,  BAY  RIDGE,  RED  HOOK, 
AND  BUTTERMTTJv  CHANNELS,  NEW  YORK  HARBOR. 

The  main  channel  from  The  Narrows  to  the  East  River,  New  York 
Harbor,  passes  to  the  west  and  northwest  of  Governors  Island.  It  has 
natural  depths  of  35  feet  or  over  and  generally  an  ample  width.  There 
is  an  eastern  channel  which  skirts  the  Brooklyn  water  front,  extend- 
ing northward^  from  Bay  Ridge,  crossing  Gowanus  Ba}^,  rounding 
Red  Hook,  and  thence  by  way  of  Buttermilk  channel,  connecting  with 
the  East  River.  The  lower  part  of  this  channel  from  Bay  Ridge  to 
Erie  Basin  had  natural  depths  of  from  7  to  12  feet.  Opposite  Gow- 
anus Bay  it  was  separated  from  the  main  channel  of  the  harbor  by  a 
large  shoal  of  about  9  feet  depth;  the  upper  part  had  a  depth  of  26 
feet  in  a  channel  300  feet  wide  or  more,  but  crooked,  and  on  account 
of  the  rapid  current  and  the  large  amount  of  traffic  in  and  near  its 
junction  with  the  East  River  it  was  formerly  regarded  as  one  of  the 
most  difficult  places  to  navigate  in  New  York  waters.  The  line  of 
docks  along  the  water  front  of  this  east  channel,  and  especiall}^  in  the 
upper  part,  from  the  Brooklyn  Bridge  to  Red  Hook,  is  one  of  the 
most  important  in  New  York  Harbor. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1896  this  improvement  was  carried  on  under  two  sepa- 
rate titles :  Improvement  of  Buttermilk  channel,  New  York  Harbor, 
which  included  the  removal  of  Buttermilk  and  Red  Hook  shoals,  and 
improvement  of  Gowanus  Bay,  New  York  Harbor,  which  included 
Bay  Ridge  and  Red  Hook  channels  and  the  triangular  area  between 
them,  and  also  Gowanus  Creek  channel. 

In  1880  a  project  was  adopted,  which  was  subsequently  extended  to 
provide  for  the  entire  removal  of  Buttermilk  shoal,  in  the  north  part 
of  Buttermilk  channel,  to  26  feet  depth.  This  work  was  completed 
July  3,  1891,  1,269,484  cubic  yards  of  material  having  been  removed 
at  a  total  cost  of  |321,000. 
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In  1890  a  project  was  adopted  for  removing  to  ^6  feet  depth  Red 
Hook  shoal,  in  Buttermilk  channel,  between  Red  Hook  Point  and 
Governors  Island.  Up  to  July  1,  1896,  nearly  one-third  of  this  shoal 
had  been  removed. 

Under  the  river  and  harbor  act  of  1880  a  project  for  improving 
Gowanus  Bay  channels  was  adopted,  providing  for  a  depth  of  21  feet 
at  mean  low  water,  afterwards  increased  to  26  feet  depth.  Under 
this  project  as  modified  up  to  July  1,  1896,  Red  Hook  channel  had 
been  made  200  feet  wide  and  26  feet  deep,  an  additional  150  feet  of 
width  being  made  21  feet  deep;  Gowanus  Creek  had  been  made  21  feet 
deep  between  the  harbor  lines;  Gowanus  Canal  had  been  made  12  feet 
deep  up  to  Hamilton  Avenue  Bridge.  Bay  Ridge  channel  had  been 
made  175  to  200  feet  wide  and  26  deep,  an  additional  width  of  175  to 
200  feet  being  made  21  feet  deep. 

By  the  terms  of  the  river  and  harbor  act  of  1896,  the  Bay  Ridge  and 
Red  Hook  channels,  the  triangular  area  between  them,  and  Butter- 
milk channel  were  consolidated  into  one  improvement,  and  a  project 
for  deepening  the  channels  was  adopted.  This  project  was  completed 
June  21,  1899,  the  channels  being  made  26  feet  deep  at  mean  low 
water,  with  widths  as  follows :  Bay  Ridge  channel,  800  feet;  the  tri- 
angular area  between  Bay  Ridge  and  Red  Hook  channels,  maximum 
width  of  900  feet;  Red  Hook  channel,  100  feet;  Buttermilk  channel, 
at  Red  Hook  shoal,  1,000  feet.  Under  the  same  project,  also,  Gowanus 
Canal,  from  Percival  street  to  the  Hamilton  Avenue  Bridge,  was  made 
18  feet  deep,  with  widths  from  55  to  155  feet. 

Under  the  terms  of  the  river  and  harbor  act  of  1899,  a  project  was 
adopted  for  making  Bay  Ridge  and  Red  Hook  channels  1,200  feet 
wide  and  10  feet  deep  at  mean  low  water,  at  a  limit  of  cost  of  $2,500,000, 
and  under  authority  of  the  same  act  a  continuing  contract  for  the 
whole  work  has  been  entered  into. 

Harbor  lines  in  Gowanus  Bay  and  Buttermilk  channel  were  estab- 
lished by  the  Seci-etary  of  War  March  4,  1890.  These  harbor  lines  in 
the  Gowanus  Creek  channel  were  slightly  modified  by  act  of  Congress 
passed  June  3,  1896. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Under  the  contract  for  making  Bay  Ridge  and  Red  Hook  channels 
1,200  feet  wide  and  40  feet  deep  at  mean  low  w^ater,  excavation  was 
begun  March  18,  and  up  to  the  close  of  the  fiscal  year  284,501  cubic 
yards  of  material  had  been  excavated;  28,288  cubic  yards  of  this  was 
sand  removed  from  the  outer  end  of  the  channel,  222,598  cubic  3'ards 
of  mud  and  sand  were  removed  from  the  east  side  of  the  channel 
opposite  Sixtieth  street,  Brooklyn,  and  extending  2,000  feet  southward, 
and  33,615  cubic  yards  of  mud  were  removed  from  the  west  side  of 
the  channel  opposite  Fiftieth  street. 

The  contractors  have  now  three  dredges  upon  this  work — a  clam  shell, 
a  suction,  and  an  endless  chain  or  ladder  dredge;  thev  also  have  a 
large  dipper  dredge  building  and  nearly  finished.  The  clam-shell 
dredge  is  the  only  one  that  has  yet  been  brought  into  condition  for 
satisfactoiy  work. 

With  part  of  the  funds  remaining  from  the  appropriation  of  1898  for 
a  26-foot  channel,  shoals  in  Buttermilk  channel  were  deepened  to  26 
feet  at  mean  low  water.  Ofi'ers  were  invited  for  the  work  and  the  lowest 
was  accepted.    The  work  was  done  by  the  W.  H.  Beard  Dredging  Com- 
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panv,  ill  Aii*iiis(,  ItKH),  cuImc  yju'ds  oI'  iiiiitcrijil  Ix'iii^-  i-cimoxchI, 

at  price  of  2I>  ('(Mils  per  yard.  'V\w  wsi  of  tliis  approprialioii,  lordlier 
with  an  allotnuMit  from  ihv  ciihm-oimu'v  appiopriaiioii  of  ,)\uw  <>,  1  !♦()(), 
was  applied  to  inakiii»i"  (lie  sui'vcy  of  HiittcrinilU  chaniK^l  authorized 
by  act  of  (\)nj»-rcss  of  June  (I,  15)00  (repoit  ])rint(Hl  as  llousi'  Doc.  No. 
122^  Fit'tv-sixth  Congress,  second  session). 

PKKSKNT  (  ONDiriON   OF    I  M  IMtO  V  KMKNT. 

Bay  Ridoe  channel  has  l)eeri  dredj^ed  800  feet  wid(^  and  2{\  feet  deep 
at  nuMin  low  wat(M-  throuohoul  its  length;  i»reat  ([uantities  of  nuid 
from  th(^  shoal  baid^s  on  either  side  of  the  channel,  especially  on  the 
east  side,  have  run  into  the  deej)  watiM-,  and  the  available  width  of  full 
2()  feet  di^pth  is  now  from  (JOO  to  800  feet. 

The  triangular  area  was  dredged  to  20  feet  depth,  with  niaxinunn 
width  of  i)00  feet,  and  Red  Hook  channel  to  20  feet  depth  and  400  feet 
width.  Both  retain  the  dei)tli  fairly  well  except  near  :ne  banks,  where 
there  is  from  1  to  3  feet  shoalino-. 

Red  Hook  shoal,  in  Buttermilk  channel,  was  dredged  26  feet  deep 
from  the  deep-water  channel  west  of  the  shoal  eastward  to  50  fei^t  from 
the  bulkhead,  a  width  of  about  1,000  feet.  The  rapid  current  pre- 
vents any  noticeable  deposit  in  this  channel  except  in  the  cut  nearest 
to  the  bulkhead. 

The  work  done  under  the  project  of  1899  is  not  yet  sufficiently 
advanced  to  have  any  useful  effect  upon  the  channel. 

rKOPOSEI)  OPERATIONS. 

Under  the  continuing  contract  now  in  force,  excavation  will  l)e  con- 
tinued to  make  the  channel  of  40  feet  depth  contemplated  in  the 
project. 

ESTIMATE  OF  AMOUNT   REQUIRED   UNDER    CONTINUING  CONTRACT  DUR- 
ING THE  FISCAL  YEAR  ENDING  JUNE  80,  1903. 

Under  the  terms  of  the  contract  the  contractors  w  ere  required  to 
begin  excayation  within  nine  months  from  the  date  of  approval  of  the 
contract.  The  contract  was  approved  August  14,  1899,  which  fixes 
the  time  for  beginning  at  May  14, 1900.  The  contractors  found  it  nec- 
essary to  build  a  new  plant  for  this  work,  and  the  actual  date  of  begin- 
ning excavation  was  March  18,  1901. 

The  amount  of  excav^ation  required  by  the  contract  up  to  June  30, 
1903,  will  be  9,460,000  cubic  yards,  which,  at  10  cents  per  yard,  would 
amount  to  $946,000. 

The  contractors  are  behind  in  time  of  beginning  work,  and  it  is  not 
[)robable  that  they  will  be  able  to  excavate  this  amount  by  the  date 
mentioned.  It  is  estimated  that  a  total  of  7,000,000  cubic  yards  is  a 
probable  limit  of  the  amount  of  excavation  by  June  30,  1903,  and  that 
about  $700,000  will  cover  the  liabilities  to  be  incurred  up  to  that  time. 

The  amount  already  appropriated  for  this  project  is  $502,000  and 
therefore  it  is  estimated  that  a  further  appropriation  of  $200,000  may 
be  needed  by  June  30,  1903. 

These  channels  are  in  the  collection  district  of  New  York,  of  which  New  York 
City  is  the  port  of  entry.  The  nearest  light-house  is  the  statue  of  Liberty  Enlighten- 
ing tb.e  World,  on  Bedloes  Island,  about  I2  miles  west.  The  nearest  work  of  defense 
is  Fort  Columbus,  Governors  Island,  New  York. 
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Appropriations  for  improving  Bay  Kidge  and  Red  Hook  channels, 
and  the  triangular  area  between  them,  and  Buttermilk  channel.  New 
York  Harbor,  have  been  made  as  follows: 


For  'preinous  projects. 


Ai)plication. 

Date. 

Amount. 

Buttermilk 
channel,  in- 
cluding But- 
termilk and 

Red  Hook 
shoals. 

Red  Hook,' 
and  Gowanus 
Creek  chan- 
nels. 

Dredging  

June  14, 1880 
Mar.  4,1881 
Aug.    2, 1882 
July    5, 1884 
Aug.    5, 1886 
Aug.  11,1888 
Sept.  19, 1890 
July  13,1892 
Aug.  18,1894 

$60,000 
60,000 
60, 000 
10, 000 
56,  250 

100, 000 

Do  

$40,000 
20, 000 
5,000 
7, 500 
60, 000 
160, 000 
198,  600 
150,000 

Do  

Do  

Do  

Do  

Do  

Do  

100,000 
50, 000 

Do  

Total  

496,250 
100 

641, 100 

Received  from  other  sonnies  

Total  

496,350  641,100 

Total  for  previous  projects,  including  dredging  in  Gowanus  Canal,  $1,137,450. 


For  projecfx  of  1896  and  1899. 


Application.  Date. 

Amount. 

Dredging  '  June   3, 1896 

Do  1  June  4,1897 

Do  1  July  1,1898 

Not  vet  expended  1  Mar.  3,1899 

Do  i  June  6,1900 

Do                                                                                                   Mar.  8,1901 

Total  

$200,000 
350,000 
130,000 
100, 000 
262,000 
140,000 

1, 182,  000 

Money  statements. 

BAY  RIDGE  AND  RED  HOOK  CHANNELS. 

July  1,  1900,  balance  unexpended  $362,000.00 

November  26, 1900,  received  for  services  of  steamer  Manisees.  55.  00 
Amount  appropriated  by  sundry  civil  act  approved  March  3, 

1901   140,000.00 


June  30,  1901,  amount  expended  during  fiscal  year   12,  839.  90 

June  30,  1901,  amount  withdrawn  for  expenses  office  Chief 
of  Engineers   400.  00 


$502,  055.  00 


13,  239.  90 


July  1,  1901,  balance  unexpended   488,  815.  10 

July  1,  1901,  outstanding  liabilities   10,  779.  40 

July  1,  1901,  balance  available   478,  035.  70 


July  1,  1901,  amount  covered  by  uncompleted  contracts   2, 189,  675.  60 

Amount  (estimated)  required  for  completion  of  existing  project   1,  998,  000.  00 

Amount  that  can  be  profitablv  expended  in  fiscal  vear  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901    200,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 
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July  I,  H)00,  balance  imoxpondcd   $7,  2f)2.  46 

Julio  ;U),  H)01,  amount  expended  during'  lis(;al  year   7,  2()2.  4(5 

KMEKdICNCI  i:s    I\    KIVICKS   AND  MAItHOKS. 

July  I,  hUH),  amount  allotted   $1,250.00 

JunC  :>0,  1901,  amount  expended  durinj;  liseal  year   1,250.00 


c;oNTRACT  IN  KOKCK. 

For  excavating  Bay  Ridge  and  Red  Hook  channels,  1,200  feet  wide  and  40  feet 
dtH'p  at  mean  low  water,  removing  22,000,000  cubic  yards,  more  or  less,  at  10  centa 
per  cubic  yard,  measured  in  scows. 

Name  of  contractor,  Hughes  Brothers  &  Bangs,  of  Syracuse,  N.  Y. ;  date  of  con- 
tract, July  81,  18!)9;  date  of  approval,  August  14,  1899;  date  for  beginning  work, 
May  14,  1900;  ex{)iration  of  contract,  indelinite,  depending  upon  appropriations  by 
Congress.    Work  in  i)rogress. 


COMMEKCI A  L  STATISTICS. 


Statistics  for  the  calendar  year  of  1900  have  been  asked  for  but  have  not  been 
received  in  sufficient  completeness  to  present  a  trustworthy  estimate.  The  following 
statement  for  the  calendar  year  of  1899  was  collected  with  care  and  gives  a  fair  rep- 
resentation of  the  commerce  of  these  channels: 


Freight  received  and  shipped  by  water. 


Bay  Ridge  channel  (Sixty-ninth  to  Twenty-eighth  street) : 

RcH'oipts  

Sliipments  

Red  Hook  channel  (Henry  street  to  Red  Hook),  no  commerce  reported 
except  that  of  Erie  Basin: 

Receipts   1,293,575 

Shipments   1,358,000 

Buttermilk  channel  (Red  Hook  to  Atlantic  avenue): 
On  channel  piers- 
Receipts   

Shipments  

In  Atlantic  Basin- 
Receipts   

Shipments  


Tons. 
505,000 
138, 250 


2, 464, 730 
2,588,000 


5,  654, 270 
5,880,000 


Estimated 
value. 


Total  j  19,881,825 


13, 


195, 
326, 


625, 000 
225,000 


664, 148 
810,000 


439,545 
550,000 

898, 278 
497,000 


764,  708,  971 


Vessels,  not  including  tugs  or  ferryboats. 


Number. 

Draft. 

Tonnage. 

Bay  Ridge  channel  (Sixty-ninth  to  Twenty-eighth  street): 

Steam  

283 
214 
3, 909 

177 

303 
6,  969 

1,792 
703 
43, 354 

Feet. 

5  to  26 

6  to  24 
5  to  12 

18  to  25 
12  to  24 

50  to  3, 150 
75  to  2, 000 
100  to  800 

1,500  to  5,000 
500  to  3, 000 

Sail  

Barges  

Red  Hook  channel,  Erie  Basin  only: 

Steam  

Barges  

Buttermilk  channel  (Red  Hook  to  Atlantic  avenue,  including 
Atlantic  Basin): 
Steam  

18  to  29 
12  to  26 

1,000  to  6,800 
500  to  3, 000 

Sail  

Barges  

Total  

57, 704 

The  above  includes  only  freights  received  and  shipped  at  the  docks.  In  addition, 
2,721,280  tons  of  freight  are  reported  passing  through  these  channels  to  and  from 
Gowanus  Creek,  carried  in  11,241  vessels  of  4  to  25  feet  draft. 

Other  freights  pass  through  these  channels  to  various  destinations,  the  amounts  of 
w^hich  there  is  no  means  of  estimating. 
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G  3- 

IMPKOVEMENT  OF  GOWANUS  CREEK  CHANNEL,  NEW  YORK. 

Gowanus  Creek  was  originally  a  tidal  inlet  in  the  southern  part  of  the 
cit}^  of  Brooklyn  emptying  into  Gowanus  Bay.  This  creek  has  been 
improved  by  the  United  States  as  part  of  the  improvement  of  Gowanus 
Bay,  and  for  the  purpose  of  the  improvement  the  Gowanus  Creek  chan- 
nel has  been  defined  as  extending  from  the  junction  of  the  Bay  Ridge 
and  Red  Hook  channels,  opposite  Henry  street,  Brooklyn,  and  Twenty- 
eighth  street,  South  Brooklyn,  eastwardly  to  the  foot  of  Percival  street, 
that  part  of  the  creek  east  of  Percival  street  being  called  Gowanus 
Canal. 

In  1880,  before  improvement  by  the  United  States,  Gowanus  Creek 
Channel  had  an  available  depth  of  about  11  feet  at  mean  low  water. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  Gowanus  Creek  and  Bay  was  made  in  1880,  and  in  1881 
a  project  for  improvement  was  adopted  providing  for  a  channel  in  Go- 
wanus Creek  18  feet  deep  at  mean  low  water  and  200  feet  wide,  which, 
with  the  Gowanus  Bay  channels,  was  estimated  to  cost  $182,500. 
After  the  depth  had  been  made,  under  the  terms  of  the  river  and  har- 
bor act  of  1888,  the  project  was  extended  to  provide  for  a  depth  of  21 
feet  at  mean  low  water.  This  depth  was  made  between  the  harbor  lines 
on  either  side  of  the  creek  under  the  river  and  harbor  act  of  1892,  and 
the  project  was  completed.  At  the  time  of  completion  of  the  project 
$491,100  had  been  appropriated  for  and  expended  upon  the  several 
channels  in  Gowanus  Bay.  It  is  estimated  that  about  $75,000  of  this 
sum  Avas  applied  to  the  Gowanus  Creek  channel. 

Under  the  river  and  harbor  act  of  1896,  appropriating  $25,000  for 
improving  Gowanus  Creek  channel.  New  York,  by  deepening  the  same 
to  26  feet  at  mean  low  water  from  the  foot  of  Percival  street  to  its 
junction  with  the  Red  Hook  Channel,  a  project  was  adopted  for  making 
Gowanus  Creek  channel  26  feet  deep  at  mean  low  water,  at  an  esti- 
mated cost  of  $70,000. 

The  channel  was  dredged  26  feet  deep  for  width  of  125  feet  in  1897. 

Harbor  lines  for  the  part  of  New  York  Harbor  including  Gowanus 
Creek  channel  were  established  by  the  Secretary  of  War  March  1, 1890. 

OPERATIONS  DURING  THE  FISC  AL  YEAR  ENDING  JUNE  30,  1900. 

At  the  beginning  of  the  fiscal  year,  dredging  was  in  progress  and 
nearly  completed,  under  a  contract  with  Henry  S.  Beard,  of  New  York 
City;  contract  dated  July  5,  1899;  approved  by  the  Chief  of  Engineers 
July  13,  1899;  expiring  under  extension  August  11,  1900.  The  con- 
tract was  completed  July  3,  1900.  The  amount  dredged  during  the 
fiscal  year  Avas  1,710  cubic  yards;  the  total  amount  dredged  under  the 
contract  was  157,911  cubic  yards. 

The  previously  dredged  channel  of  26  feet  depth  at  mean  low  water 
was  widened  on  i)oth  sides  to  about  15  feet  from  the  line  joining  the  pier 
heads,  and  a  few  shoals  at  the  entrance  of  the  channel  were  removed. 


AITEI^DIX  (4 — KEroKT  ()K  MAJOR  MARSHALL.  121)7 
PRESKNT  CONDITION   OF    I  M  IMJO  V  KM  KNT. 

'Vho  cliiuiiu'l  has  hccii  drcdoxHl  to  2<>  Tim'I  dcptli  at  iiH^aii  low  wator 
for  its  full  lono'tli,  jiiul  with  width  cxtciidiiij^*  to  within  IT)  feet,  of  the 
pier  linos  on  (mUkm-  side,  it  can  not  he  widcru'd  to  the  pici-  lines  with- 
out endanoorino-  the  pier  heads.  The  middle  part,  I2r>  feet  wide,  has 
shoalini  al)()ut  feet  by  depositioii  of  soft  nuid.  The  sides,  recently 
di(^dj>ed,  retain  nearly  the  depth  of  2i)  feet. 

ritOl'OSKI)  Ol'KKA'riONS. 

FutuiH^  approi)riations  will  he  apj)li(Ml  to  rcnioN'in*,^  the  shoals  in  the 
ehaiuitd. 

(iowiiniis  Crcok  is  in  the  collection  district  ol"  New  York.  The  nearest  li<rl»t-lioiise 
is  the  Statue  of  Liberty  Knli<j;hteninjj:  the  World,  on  J^edloes  Island,  New  York  Har- 
bor.   The  nearest  work  of  defense  is  Fort  C'oliunhus,  (Joveriiors  Island,  New  York. 


Money  statement. 

July  1,  UHH),  balance  unexpended   $7,858.  10 

June  30,  1001,  amount  expended  during  fiscal  year   7,  853. 10 


Amount  ((estimated)  re(iuired  for  completion  of  existing  project   20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   20,  000.  00 

Submitted  in  com})liance  with  requirements  of  sundry  ciyil  act  of  June 

4,  1897. 


Appropriations  for  improving  Gowanus  Creek  channel,  New  York 
Harbor,  have  been  made  as  follows: 


Application. 

Date. 

Amount. 

For  previous  projects:  Parts  of  the  appropriations  for  Gowanus  Bay  chan- 
nels, applied  to  Gowanus  Creek,  estimated  to  amount  to  about  $75,000; 
dredging  to  21  feet  depth. 

For  the  present  project: 

Dredging  26  feet  deep  

Mar.  3,  1881, 
to  July  13, 
1892. 

June  3,  1896 
Mar.  3,  1899 

S75,000 

25,000 
25,000 

Dredging  26  feet  deep  

Total  

125, 000 

CONTRACT  IN  FORCE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

With  Henry  S.  Beard,  of  New  York  City,  for  dredging  about  160,000  cubic  yards, 
at  rate  of  14^-  cents  per  cubic  yard,  measured  in  scows.  Date  of  contract,  July  5, 
1899;  date  of  approval,  July  13,  1899;  date  of  beginning  work,  October  10,  1899; 
expiration  of  contract,  June  11,  1900;  extended  to  August  11,  1900;  contract  com- 
pleted July  3,  1900. 


COMMERCIAL  STATISTICS. 

No  statement  of  commerce  for  the  past  year  has  been  received.  The  following 
statement,  prepared  for  the  year  1899,  fairly  represents  the  average  commerce  of 
Gowanus  Creek. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1899. 


Cargoes. 

Tons. 

Estimated 
value. 

Receipts:  Coal,  lumber,  steel,  and  general  merchandise  

179, 300 

$1, 848, 390 

Shipments:  Miscellaneous  (estimated)  

58,000 

1,200,000 

Total  

237,  300 

3, 048, 390 

ENG  1901  82 
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Vessels  engaged  in  above  commerce. 


Kinds  of  vessels. 

Nuraber. 

Draft, 
loaded. 

Tonnage. 

740 
1,215 
3,110 

Feet. 
6  to  25 
6  to  22 
5  to  12 

Tons. 
75  to  1, 800 
50  to  3, 000 
200  to  1,400 

Sail  vessels  

Barges,  etc  

Total  

5,065 

The  above  refers  to  freight  unloaded  along  Go  wanna  Creek,  and  is  21,948  tons 
more  than  reported  for  the  year  1897.  In  addition  to  the  above  there  was  carried 
through  Gowanus  Creek,  to  and  from  Gowanus  Canal,  2,041,980  tons  of  freight  in 
6,176  vessels  of  draft  not  exceeding  12  feet.  Also  500,000  tons  (estimated)  of  coal 
and  lumber  were  taken  into  Columbia  Basin,  just  inside  the  entrance  of  Gowanus 
Creek,  there  to  be  assembled  in  tows  and  dispatched  to  destinations. 

No  new  lines  of  transportation  are  reported  as  established  since  July  1,  1900. 


G  4. 

ENLARGEMENT  OF  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

The  sundry  civil  act  of  March  3,  1901,  contained  the  following  item 
of  appropriation : 

Toward  the  enlargement  of  Governors  Island,  two  hundred  thousand  dollars;  and 
for  the  erectioQ  of  storehouses  and  other  necessary  buildings,  in  accordance  with  the 
plan  reported  by  a  board  composed  of  Major-General  John  R.  Brooke,  Colonel  George 
L.  Gillespie,  and  Colonel  Amos  S.  Kimball,  dated  July  twenty-first  [August  seven- 
teenth], nineteen  hundred,  sixty  thousand  dollars;  in  all,  two  hundred  and  sixty 
thousand  dollars. 

The  report  of  the  Board  referred  to  recommended  the  construction 
of  several  buildings,  of  a  wharf  along  the  north  shore  of  the  island, 
with  dredging  to  make  an  available  depth  of  26  feet  at  mean  low  water 
up  to  the  wharf.  It  also  provided  for  the  construction  of  a  bulkhead 
around  part  of  the  shoal  south  of  the  island,  with  filling  to  make  land 
and  increase  the  area  of  the  island  by  about  90  acres,  at  a  total  cost 
estimated  at  1885,000. 

A  project  for  the  expenditure  of  part  of  the  funds  appropriated  was 
submitted  under  date  of  June  14,  1901,  and  a  general  project  for  the 
entire  work  under  date  of  June  18,  1901. 

Money  i<tateinent. 

Amount  allotted  (act  March  3,  1901)   $200,000.00 

July  1,  1901,  balance  unexpended   200,000.00 

'Amount  (estimated)  required  for  completion  of  enlargement  (bulkhead 

and  filling)   825,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901,  for  con- 
struction of  bulkhead  and  filling  ^ 500, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  J une 
4,  1897. 


March  3,  1901   $200,000 

^  Construction  of  storehouses  and  other  necessary  buildings  not  included. 
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G5. 

KKMOVINC;  SUNKEN  VKSSKLS  OR  CRAFT  OHSTRITCTINC;  OR  ENDANGER- 
ING NAVKiATlON. 

J.  Wnrl'  hi  lUitteniiUk  c/Kfinirl^  Netn  York  I/arlxN'.  'I'lii.s  wreck 
was  found  in  vVuj^iist,  1 })()(),  while  nuikin^-  ji  survey  of  liuttennilk 
channel.  It  lay  in  water  8()  feet  deep,  off  pii^r  27,  Brooklyn,  and  itself 
had  a  least  depth  of  23  feet.  The  obsti'uction  was  a  danj^erous  one  to 
the  many  vessels  of  threat  draft  usino-  that  channel.  Its  removal  was 
authorized  by  the  Secretary  of  War  Auoust  2S,  IJMio. 

After  inviting'  j)roposals  by  circular  h^ttei",  at^reenient  was  made  with 
flohn  F.  Baxter  to  remove  and  dispose  of  the  wreck  for  the  sum  of 
$325;  and  to  purchase  the  hull  and  contents  for  the  sum  of  $15;  net 
cost,  $310. 

The  contractor  bej^an  work  September  4;  the  wreck  was  lifted  from 
the  bottom  by  use  of  pontons,  and  on  Septem])er  1 1  it  was  towed  to 
the  contractor's  private  yard  at  Weehawken,  N.  J.,  and  grounded  at 
high  Avater,  behind  the  bulkhead  line. 

The  boat  was  found  to  be  a  canal  boat,  about  90  feet  long  and  18  feet 
wide;  her  stern  was  completely  stove  in  and  port  side  broken.  No 
evidence  of  the  boat's  name  or  registry  could  l)e  found;  she  had  been 
sunk  several  years;  a  few  hollow  floor  tiles  and  fire  brick  were  found 
in  her  hold. 

i^.  Scho(mer  Grovei^  Cleveland. — This  schooner  was  delivering  a  cargo 
of  lumber  to  the  Ordnance  Department,  at  Sandy  Hook  N.  J.,  Novem- 
ber 9, 1900,  when  a  strong  northwest  wind  sprang  up  and  the  schooner 
tilled  and  sunk  at  the  Government  pier.  During  the  storm  which  fol- 
lowed the  vessel  partly  broke  up,  her  cargo  and  deck  drifting  ashore, 
and  she  lay  alongside  the  pier  obstructing  the  landing  used  for  ord- 
nance and  heav}^  materials. 

The  schooner  was  a  small  boat,  56.4  feet  length,  and  built  in  1846. 
It  w  as  not  worth  to  the  owner  the  cost  of  removal,  and  he  abandoned 
it.  By  authority  of  the  Secretary  of  War,  dated  November  22,  1900, 
removal  of  the  wreck  was  ordered;  offers  for  doing  the  work  was 
invited,  and  the  offer  of  the  R.  G.  Packard  Company  was  accepted, 
proposing  to  remove  and  dispose  of  the  wreck  for  the  sum  of  $385. 

The  contractor  sent  a  dredge  to  the  locality,  pulled  the  wreck  to 
pieces,  placed  it  on  a  scow  and  deposited  it  on  his  private  ground, 
behind  the  bulkhead  line,  at  Bayonne,  N.  J.  Nothing  of  value  was 
found  on  the  wreck. 


G  6. 

EXAMINATION  AND  SURVEY  OF  BUTTERMILK  CHANNEL,  NEW  YORK 

HARBOR. 

[Printed  in  House  Doc.  No.  122,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Decemher  i,  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports, 
dated  respectively  June  25  and  November  28,  1900,  with  maps,  by 
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Maj.  W.  L.  Marshall,  Corps  of  Engineers,  upon  preliminary  examina- 
tion and  surve}^,  made  to  comply  with  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6,  1900,  of  Buttermilk  channel.  New 
York  Harbor,  with  a  view  to  obtaining  a  channel  of  the  same  width 
and  depth  as  that  contemplated  by  the  project  adopted  for  Bay  Ridge 
and  Red  Hook  channels. 

The  project  for  Bay  Ridge  and  Red  Hook  channels  contemplates 
securing  a  depth  of  40  feet  at  mean  low  water,  with  width  of  1,200 
feet,  these  dimensions  having  been  adopted  by  the  terms  of  the  river 
and  harbor  act  of  March  3,  1899. 

Major  Marshall  is  of  opinion  that  a  channel  of  very  nearly,  if  not 
quite,  the  dimensions  specified  by  the  act  of  1900  can  be  made  without 
the  expense  of  rock  excavation,  and  the  estimate  presented  contem- 
plates the  excavation  of  a  channel  of  the  required  dimensions,  so  far 
as  it  can  be  done  without  requiring  the  removal  of  rock  in  place  or 
of  bowlders  of  over  5  cubic  yards  volume,  which  can  not  readily  be 
handled  by  the  usual  class  of  dredges.  The  cost  of  the  dredging  work 
is  estimated  at  $1,900,000,  The  local  officer  states  in  this  connection 
that  the  question  of  removing  rock  in  place  or  bowlders  of  over  5  cubic 
yards  volume  should  be  considered  in  any  contract  that  may  be  made 
on  the  basis  of  the  estimate  furnished,  leaving  the  removal  of  such 
rock  and  bowlders  to  be  provided  for  when  their  presence  can  be  deter- 
mined and,  if  found,  their  quantity  estimated. 

In  his  report  on  preliminary  examination  Major  Marshall  expressed 
the  opinion  that  the  proposed  increase  in  the  dimensions  of  Buttermilk 
channel  would  be  an  advisable  work  for  the  United  States  to  undertake. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen,^  Chief  of  Engineers^ 


preliminary  examination  of  buttermilk  channel,  new  york 
harbor,  new  york,  with  a  view  to  obtaining  a  channel  10 
feet  deep  at  mean  low  water  and  1,200  feet  wide. 

United  States  Engineer  Office, 

New  York  City,  June  '25,  1900. 
General:  1  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  "Buttermilk  channel,  New  York  Harbor, 
with  a  view  to  obtaining  a  channel  of  the  same  width  and  depth  as 
those  contemplated  by  the  project  adopted  for  Bay  Ridge  and  Red  Hook 
channels,"  made  under  the  provisions  of  act  of  Congress  approved 
eJune  6,  1900. 

The  project  adopted  for  Bay  Ridge  and  Red  Hook  channels,  under 
authority  of  the  river  and  harbor  act  of  1899,  contemplates  a  width 
of  1,200  feet  and  a  depth  of  40  feet  at  mean  low  water,  and  these  are 
the  dimensions  in  view  in  this  examination. 

Buttermilk  channel  is  the  southeasterly  one  of  two  channels  con- 
necting the  East  River  with  the  main  channel  of  New  York  Harbor. 
It  extends  along  the  Brooklyn  water  front  southwesterly  to  Red  Hook, 


Hon.  Elihu  Root, 


Secretary  of  War, 
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wluM'(^  it.  nuu'ts  \\vd  \  \{H)k  cliaiiiicl,  jind  coiil iiiiics  lo  (he  iiiuiii  liiir- 
hor  clitmiu'l.  'V\w  oxtrtMnc,  l(Mi<;th  of  HiiUcrmilk  cliaiiiicl  I  roiii  tlic,  40- 
I'oot  curve  in  Kjist  Hivcr  to  tlio  ^O-t'oot  curves  in  ilw,  nuiin  clumncl  is 
2i  milos.  Tlirouohoiit  this  l(Mi<»tli  the  channel  had  a  natural  d(^pth  of 
about  2i)  foot  at  mean  low  water,  but  the  (U'ei)  waterway  was  crooked, 
in  many  ])lac(\s  narrow,  and  on  account  of  the  rapid  current  it  was 
V(MT  dillicult  to  follow.  Im])rov<Mnents  made  under  ditl'en^nt  proje(;ts 
adoi)ted  and  c()m])leted  since  ISSO  have  resulted  in  making"  the  i^O-foot 
channel  1,(H)0  feet  wide. 

Under  provision  of  the  rivcM-  and  harbor  act  of  IS1)(),  a  sui'vey  was 
made  with  a  view  to  deepiMiinjjf  i^ay  Kidge,  Red  Hook,  and  Butter- 
milk channels  so  as  to  make  one  contiiuious  channel  »>0  feet  deep  at 
mean  low  water  and  1,()()0  feet  wide,  with  an  alternative  proposition 
for  depths  of  35  feet  and  widths  of  i^liOO  feet.  The  report  on  this 
survey  was  printed  in  the  Annual  Report  of  the  Chief  of  P^ngineers  for 
1897,  paoe  IITS. 

The  piers  and  landings  along  Buttermilk  channel  ai'C  points  for 
receiving,  storing,  and  shipping  large  ([uantities  of  freignt,  grain, 
South  American,  Caribbean,  Mediterranean,  and  miscellaneous  goods. 
The  freight  terminals  of  the  Ward  Line,  the  Prince  Line,  the  Anchor 
Line,  and  the  Lamport  &  Holt  Line  are  on  this  channel. 

The  commerce  of  Buttermilk  channel  consists  of  widel}^  varying 
classes  of  goods,  including  large  amounts  of  sugar  and  colfee,  cotton, 
and  other  articles  received  and  shipped  to  South  American,  Caribbean, 
and  Mediterranean  ports. 

For  the  calendar  year  1899  a  fairl}^  accurate  statement  of  freights 
received  has  been  obtained;  no  records  of  freights  shipped  are  pro- 
curable. In  previous  3^ears  the  shipments  have  exceeded  the  receipts 
by  an  average^  of  about  10  per  cent,  and  the  same  ratio  may  be  assumed 
for  1899. 

Commercial  statistics  for  the  calendar  year  1899. 


Tons. 

Estimated 
value. 

Receipts  

5, 857, 292 
6,444,000 

$179, 978,512 
195, 776, 000 

Shipments  (estimated)  

Total  :  

12,301,292 

373,754,512 

Vessels  arriving  and  departing  {1899). 


No. 

Draft. 

Tonnage. 

Steamers  

1,246 
507 
31, 390 

Feet. 
18-29 
12-26 
(a) 

Tons. 
1,000-6,800 
500-3,000 
(a) 

Barges,  etc  

Total  

33, 143 

a  No  record. 


The  above  statement  is  for  cargoes  and  vessels  at  the  several  piers  and  landings. 
There  is  no  means  of  making  even  an  approximate  estimate  of  the  amount  of  freight 
which  passes  through  this  channel  without  touching  at  the  landings. 

In  my  opinion  the  improvement  of  Buttermilk  channel,  with  a  view 
to  obtaining  a  channel  of  the  same  width  and  depth  as  those  contem- 
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plated  by  the  project  adopted  for  Bay  Ridge  and  Red  Hook  channels, 
would  be  an  advisable  work  to  be  undertaken  by  the  United  States, 
both  on  account  of  the  very  large  amount  of  commerce  carried  on  in 
this  channel  and  because  until  it  is  so  improved  the  projected  improve- 
ment of  Bay  Ridge  and  Red  Hook  channels  will  be  of  local  use  only, 
their  availability  as  an  entrance  to  East  River  being  limited  by  the 
depth  obtained  in.  Buttermilk  channel. 

A  survey  of  the  channel,  consisting  principally  of  borings,  will  be 
necessary  to  determine  the  character  of  material  existing  down  to  the 
depth  of  40  feet  below  mean  low  water.  Nearly  all  the  other  data 
required  can  be  obtained  from  previous  surveys.  It  is  impracticable, 
at  any  reasonable  cost,  to  obtain  complete  information  as  to  the  char- 
acter of  material,  and  particularly  as  to  the  presence  of  rock,  in  a  pro- 
posed channel  of  40  feet  depth  and  of  great  length  and  width.  The 
survey  contemplated  would  determine  the  kind  of  material  at  certain 
selected  points,  from  which  the  general  kind  of  material  may  be,  with 
a  fair  degree  of  probability,  inferred.  A  survey  sufficient  for  this 
purpose  is  estimated  to  cost  $3,000.  There  is  a  balance  of  funds 
remaining  from  prior  appropriations  available  for  work  in  Buttermilk 
channel  which  will  be  sufficient  for  making  this  survey. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngineeTS^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  York,  June  ^5,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  with  recommen- 
dation that  the  survey  be  authorized  at  the  estimated  cost  of  $3,000, 
the  expenses  to  be  defrayed  from  existing  balances,  which  are  ample 
for  the  purpose. 

G.  L.  Gillespie, 

Colonel^  Corps  of  Engineers, 

Dimsimi  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 

June  30.  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
Under  the  provisions  of  the  emergency  river  and  harbor  act  approved 
June  6,  1900,  a  preliminary  examination  has  been  made  of  Buttermilk 
channel.  New  York  Harbor  (full  text  of  item  quoted  within). 

The  locality  is  reported  to  be  worthy  of  improvement,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  the  improvement  be  esti- 
mated, the  expenses  of  the  survey  to  be  paid  from  balance  of  former 
appropriations  av^ailable  for  improving  Buttermilk  channel. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engiruers., 

tJ.  S.  Army. 
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War  Dki'artment, 

Jtf/f/  i'i.  mo. 

Approved  SIS  r(H'omnioiKl(Hl  ])y  the  (^hicf  of  Kiit^-inccrs. 
Hv  ordcn-  of  tho  StuTetarv  of  Wjir: 

rIoHN  C.  S(  OFIELI), 

survey  of  buttermilk  channel,  new  york  harbor,  new  york, 
with  a  view  to  obtaining  a  channel  40  feet  deel'  at  mean 
low  water  and  1,^00  feet  wide. 

United  States  Engineer  Office, 

New  York  City,  Novevih^'  '28,  1900. 

General:  I  have  the  honor  to  subinit  the  followintif  report  upon  the 
survey  of  Buttei-uiilk  channel.  New  York  Harbor,  made  under  author- 
ity of  the  Secretary  of  War,  dated  July  2,  1900,  and  pursuant  to  the 
provisions  of  the  river  and  harbor  act  of  1900.  This  act  authorized  a 
survey  of  the  channel  with  a  view  to  obtaining  a  channel  of  the  same 
width  and  depth  as  those  contemplated  by  the  project  ado^Tted  for  Bay 
Ridge  and  lied  Hook  channels. This  means  a  depth  of  40  feet  at  mean 
low  water  with  width  of  1,200  feet,  the  dimensions  for  Bay  Ridge  and 
Red  Hook  channels  specified  in  the  river  and  harbor  act  of  1899. 

Herewith  is  transmitted  a  map^  showing  accurately  the  present  depths 
in  Buttermilk  channel  and  the  location  for  the  proposed  channel  of  40 
feet  depth  and  1,200  feet  width,  and  a  supplementary  chart  showing 
the  character  of  material  ascertained  by  borings. 

The  borings  were  made  with  water  jet  throughout  the  proposed 
channel  to  ascertain  the  kind  of  material  below  the  bottom.  In  the 
upper  part  of  the  channel  it  was  found  to  be  rather  harder  below  the 
bottom  than  at  the  bottom,  and  the  bank  of  bowlders  along  the  Gov- 
ernors Island  shore  is  somewhat  more  extended  than  had  been  antici- 
pated. In  the  lower  (south)  part  of  the  channel  the  material  is  soft  to 
and  beyond  the  depth  of  40  feet.  It  is  not  expected  that  rock  in 
place  will  be  encountered  within  the  limits  of  the  proposed  channel, 
but  this  can  not  be  positivel}^  asserted  because  after  considerable  depth 
of  penetration  it  is  not  possible  b}^  an}^  method  short  of  actual  excava- 
tion to  distinguish  between  ledge  rock  and  bowlders.  In  any  case,  it 
is  believed  that  a  channel  of  very  nearly,  if  not  quite,  the  projected 
dimensions  can  be  made  w  ithout  the  expense  of  rock  excavation.  The 
estimate  herewith  contemplates  the  excavation  of  a  channel  of  the  full 
proposed  dimensions  so  far  as  it  can  be  done  without  requiring 
removal  of  rock  in  place,  or  of  bowlders  of  over  5  cubic  yards  volume, 
which  can  not  readily  be  handled  by  the  usual  class  of  dredges.  This 
should  be  considered  in  any  contract  which  may  be  made  on  the  basis 
of  this  estimate,  leaving  the  removal  of  rock  in  place  and  larger 
bowlders  to  be  provided  for  when  their  presence  can  be  determined 
and,  if  found,  their  quantit}^  estimated. 

The  estimate  of  cost  of  excavating  this  channel  is  as  follows: 

Dredging  6,889,000  cubic  yards  of  material,  scow  measurement,  at  aver- 
age cost  of  26  cents  per  cubic  yard   $1,  791, 140 

Estimated  cost  of  supervision  and  contingent  expenses,  about  6  per  cent.       108,  860 

Total  estimated  cost   1 ,  900,  000 

^  Not  reprinted;  printed  in  House  Doc.  No.  122,  Fifty-sixth  Congress,  second  session. 
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The  survey  was  made  under  the  supervision  of  Mr.  Henry  N.  Bab- 
cock,  assistant  engineer,  whose  report,  transmitted  herewith,  contains 
further  details  of  the  work. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
MqjoT^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


report  of  mr.  henry  n.  babcock,  assistant  engineer. 

United  States  Engineer  Office, 

New  York  City,  November  24,  1900. 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  Butter- 
milk channel,  New  York  Harbor,  with  reference  to  excavating  it  to  a  depth  of  40 
feet  at  mean  low  water,  with  width  of  1,200  feet. 

The  survey  was  begun  in  August  and  completed  in  October,  1900.  The  accom- 
panying map,  scale  400  feet  to  the  inch,  shows  the  present  condition  of  Buttermilk 
channel  and  the  best  location  for  a  deep  channel  of  the  dimensions  proposed. 

The  total  length  of  such  a  channel  is  about  14,000  feet,  extending  from  the  40-foot 
curve  in  East  River,  near  the  Wall  Street  Ferry  crossing,  to  the  40-foot  curve  in  the 
main  channel,  about  1|  miles  below  the  south  end  of  Governors  Island. 

In  addition  to  the  soundings,  borings  were  taken  to  determine  the  character  of 
material  to  be  excavated.  The  total  number  of  locations  of  borings  was  2,023;  they 
were  distributed  most  thickly  in  the  upper  part  of  the  channel  opposite  Diamond  and 
Coenties  reefs,  where  the  presence  of  ledge  rock  was  most  suspected.  The  borings 
were  made  with  a  water  jet,  using  a  Worthington  pump  71  by  5  by  6  inch  stroke, 
with  3-inch  discharge  reduced  to  1  inch  at  the  nozzle.  The  pump  was  mounted  on 
the  U.  S.  S.  Manisees,  and  her  derrick  was  used  for  handling  the  pipe,  which  for 
the  length  required  weighed  about  250  pounds.  The  steam  pressure  at  the  boiler 
averaged  about  135  pounds;  the  water  pressure  at  the  pump  discharge  at  its  maxi- 
mum was  125  pounds,  but  where  the  bottom  was  moderately  soft  the  pressure  was 
cut  down.  This  apparatus  worked  rapidly  in  mud,  sand,  and  gravel,  and  slowly  in 
clay  if  not  very  stiff;  where  bowlders  were  thick  it  could  be  sunk  around  and 
between  them  to  a  penetration  of  8  to  15  feet,  but  below  that  depth  it  could  not  be 
depended  upon.  Turning  aside  from  the  stone,  the  pipe  would  run  down  obliquely, 
getting  wedged  between  or  abutting  against  bowlders,  and  repeated  trials  in  the  same 
vicinity  would  give  the  same  result  at  varying  depths.  The  weakest  part  of  the  outfit 
was  the  couplings  which  join  together  the  sections  of  pipe;  no  couplings  could  be 
found  in  the  market  which  would  stand  the  strain  on  a  pipe  45  feet  long.  Special 
couplings  made  to  order  of  mild  steel  and  6  to  8  inches  long  would  have  proven 
economical  in  the  end. 

The  character  of  material  to  be  removed  is  as  follows: 

In  the  upper  part  of  the  channel,  above  Red  Hook,  on  the  east  side,  sand  and 
gravel  to  depths  of  28  to  35  feet;  below  that,  clay,  and  in  front  of  Atlantic  avenue, 
a  small  reef,  probably  hardpan;  in  mid-channel,  sand  and  gravel,  with  occasional 
bowlders;  in  the  eddy,  where  the  East  River  and  Buttermilk  tides  meet,  the  sand  is 
rather  soft  for  a  depth  of  3  to  5  feet;  on  the  west  side,  above  Governors  Island,  is 
similar  sand  and  gravel  and  occasional  bowlders.  This  is  the  section  where  ledge 
rock  is  apparently  most  liable  to  occur,  and  in  several  points  the  pipe  could  not  be 
driven  to  40  feet  depth,  but  such  i)oints  are  more  or  less  separated,  and  it  seems 
probable  that  they  indicate  bowlders  rather  than  several  peaks  of  ledge  under  the 
sand.  Along  the  Governors  Island  shore  the  bank  is  full  of  bowlders,  and  could  not 
be  penetrated  to  the  required  depth.   There  is  no  reason  for  suspecting  rock  in  place. 

South  of  Red  Hook  the  bottom  is  sand  or  mud,  generally  quite  soft  and  nowhere 
hard. 

estimate  ok  amount  of  excavation  and  cost. 

In  estimating  the  amount  of  material  to  be  removed  in  order  to  make  a  channel  of 
the  proposed  depth  and  width,  it  is  assumed  that  the  banks  of  the  channel  will  stand 
at  a  slope  of  1  upon  4,  that  the  unavoidable  irregularities  of  bottom  will  be  equiva- 
lent to  1  foot  additional  depth,  and  that  the  material  will  measure  25  per  cent  more 
in  scows  than  in  place. 
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Total  oxciivation  in  place  for  clianiu'l  of  cvon  (U^plli  of  40  feet,  u\o.iin  low 

water,  and  1,200  iVct  wide,  with  side  Hlope.s  of  1/4   4,948,000 

Add  for  irrcjjidar  bottom,  ('(Hiivalcnt  to  I  foot  additional  dept  h   nfii^,  000 


Total  yardage  in  place   5,  51 1 ,  000 

increase  of  bulk  in  scows,  25  per  cent   1,878,000 


Total  excavation,  measured  in  scows    (>,  8H9,  000 


Of  this  amount  1,800,000  cubic  yards  in  i)lace,  ecpiivalent  to  2,.S()0,()()0  yards  in 
scows,  or  about  one-third  of  the  whole,  may  hv  classed  as  hard  dri'd}i:in^,  containing 
consitierable  amounts  of  clay  and  bowlders,  the  other  two-thirds  beiiifjj  classed  an 
comi)aratively  easy  of  excavation.  The  demarcation  between  the  two  classes  of 
material  is  of  course  not  sliarply  detined,  and  the  i)r()portion  is  an  estimated  one. 

There  is  no  dred^inj;  plant  already  built  in  this  vicinity  which  is  caj)able  of  dredg- 
ing to  40  feet  depth  with  economy  and  of  completing  a  work  of  this  amount  within 
a  reasonable  period,  say  four  years.  If  the  entire  work  were  authorized  under  a 
single  continuing  contract,  so  that  bidders  would  be  warranted  in  j»lanning  to  build 
a  new  plant  or  to  alter  or  enlarge  existing  plants,  a  fair  estimate  of  cost  per  yard, 
scow  measurement,  would  be  18  cents  for  two-thirds  of  th(^  work  and  42  cents  for  the 
remaining  third,  being  an  average  of  26  cents  per  yard  for  the  entire  work.  It  would 
be  much  higher  than  the  rates  obtained  for  Bay  Kidge  and  Red  Hook  channels,  both 
on  account  of  the  character  of  the  material  and  the  stronger  tidal  current.  An  offer 
might  be  made  at  lower  price  than  26  cents  per  yard  particularly  if  experience  shows 
that  the  Bay  Ridge  contract  is  a  profitable  one  for  the  contractors.  It  is  believed, 
however,  that  under  present  conditions  the  price  mentioned  is  a  fair  estimate  of 
probable  cost. 

6,889,000  cubic  yards,  at  26  cents  per  yard,  measured  in  scows  $1,  791, 140 

Supervision  and  contingent  expenses,  about  6  per  cent   108,  860 


Total   1,900,000 

The  survey  was  made  by  a  party  under  immediate  charge  of  Mr.  Glen  E.  Balch, 
surveyor. 

Very  respectfully,  your  obedient  servant, 

Henry  N.  Babcock, 

Assistant  Engineer. 

Maj.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S,  A. 


G  7. 

MODIFICATION;  OF  HARBOR  LINES  AT  COLLEGE  POINT,  NEW  YORK 

HARBOR,  NEW  YORK. 

New  York  and  College  Point  Ferry  Company, 

JVetv  York  City,  May  7,  1901. 

Sir:  Herewith  send  yo\x  a  land  and  hydrographic  survey^  of  the 
premises  which  we  own  at  College  Point,  Long  Island,  and  have  shown 
thereon,  as  nearly  as  can  be  ascertained  from  your  harbor  line  map,  the 
established  pier  and  bulkhead  lines.  We  also  show  the  proposed  bulk- 
head and  pierhead  lines,  as  we  would  beg  privilege  to  make  application 
to  you  to  establish  in  lieu  of  the  present  established  lines  at  this  place. 

Both  the  proposed  bulkhead  and  pierhead  lines  are  about  30  feet 
westerly  of  the  present  established  lines  for  that  part  of  our  premises 
running  southeast.  The  direction  for  the  proposed  lines  across  the 
northerly  end  of  our  property  to  be  about  as  shown  on  the  accompany- 
ing plan. 


^  Not  printed. 
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In  making  this  request  for  a  change  in  lines,  it  is  with  a  view  to 
improving  our  property  along  the  westerly  face,  we  desiring  not  to  dis- 
turb the  old  crib,  which  forms  our  present  westerly  border,  inasmuch 
as  it  has  thoroughly  settled  and  forms  the  foundation  for  all  our 
structures  and  street  terminals,  which  would  have  to  be  removed;  in 
which  case  it  would  seriously  inconvenience  our  ferry,  besides  requir 
ing  us  to  remove,  by  dredging  and  blasting,  considerable  of  the  natural 
ground  on  this  line  at  an  expense  which  we  would  not  feel  warranted 
in  attempting. 

We  therefore  make  the  request  for  an  extension  of  30  feet,  as  it  is 
the  least  amount  of  ground  upon  which  we  can  prepare  for  and  place 
a  crib  at  this  locality,  and  at  the  same  time  retain  our  old  foundation 
and  crib. 

As  to  the  pierhead  line,  we  have  simply  requested  the  same  relative 
distance  from  the  proposed  bulkhead  as  is  shown  between  the  present 
established  pier  and  bulk  head  lines,  excepting  that  portion  which  runs 
in  a  northeasterly  direction,  in  which  case  we  request  an  extension 
outshore,  inasmuch  as  we  have  found  a  number  of  shallow  places  which 
seem  to  be  filled  with  bowlders,  and  should  we,  at  any  future  time, 
desire  to  extend  our  ferry  racks  farther  outshore  we  could  accomplish 
this  through  application  to  the  board  of  docks,  city  of  New  York, 
which  privilege  they  can  not  grant  at  the  present  time.  The  shallow 
places  are  shown  on  the  hydrographic  portion  of  the  survey. 

The  proposed  bulkhead  line  will  commence  at  a  point  located  as  fol- 
lows: From  a  point  of  intersection  of  the  westerly  line  of  First  street 
and  the  southerl}^  line  of  Second  avenue,  running  S.  86°  51'  E.  503 
feet,  which  is  the  point  of  commencement  of  the  proposed  bulkhead 
line;  thence  running  S.  86°  51'  E.  to  a  point  30.38  feet  distant;  thence 
running  on  a  line  N.  5°  57'  54"  W.  to  a  point  distant  545  feet  there- 
from; thence  running  on  a  line  69°  2'  6"  E.  a  distance  of  about  95 
feet,  at  which  point  it  is  to  coincide  with  the  present  established  bulk- 
head line. 

The  proposed  pierhead  line  will  commence  at  a  point  located  as  fol- 
lows: From  a  point  of  intersection  of  the  westerly  line  of  First.street 
and  the  southerly  line  of  Second  avenue,  running  S.  86°  51'  E.  to  a 
point  distant  631.66  feet,  which  is  the  point  of  commencement  of  the 
proposed  pierhead  line;  thence  running  on  a  line  N.  5°  57'  54"  W.  to 
a  point  distant  917  feet;  thence  of  a  line  N.  55°  about  190  feet,  where 
it  will  coincide  with  the  present  established  pierhead  line. 
Very  respectfully,  yours, 

New  York  and  College  Point  Ferry  Company, 
By  Walter  C.  Foster,  Vice-President. 

Hon.  Eliiiu  Root, 

Secretai'ii  o  f  War. 


report  of  the  NEW  YORK  HARBOR  LINE  BOARD. 

Harbor  Line  Board, 
]Ve7o  York  City,  June  1901. 
General:  The  New  York  Harbor  Line  Board  has  considered  the 
application  of  the  New  York  and  College  Point  Ferry  Compan}^  for 
modification  of  the  established  pier  and  bulk  head  lines  at  College  Point, 
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Loiio-  Ishiiul,  ihM'ci'iimI  I>v  voiir  'mdoi'sciiKMit  of  May  20,  11M)1,!iik1  lias  the 
lioiioi-  to  nH'oniiiKMHl  tliat  llic  exist iiio-  liarhoi'  lines  in  the  locality  in 
((ucstion  he  uiodilied  as  shown  in  full  hlueand  hroken  l)lii('  lines  on  th(». 
a('('oni})anyint>'  litho^rai)hi('  map.'  The  nioditicatlon  herein  i-ecoiii- 
niended  praetieally  covers  the  extension  asked  for. 

The  followino"  is  a  (lescrii)ti()n  of  the  lines  thus  reconiniended: 

DKSCKII'TION   Ol'  MI  LKIIK.M)  MNK. 

Be^inninj;  at  a  point  in  tho  hulkhoad  line  approved  l)y  tlie  Secretary  of  War  Janii- 
arv  9,  1S91,  in  the  westerly  prolongation  of  the  sonth  side  of  Third  avenne,  'MiO  feet 
from  the  west  side  of  First  street;  thence  northerly  in  a  straijj;ht  lini^  to  a  point  in 
the  westerly  prolon<;ation  of  the  south  side  of  Second  avenue,  5.S1  feet  from  the  west 
side  of  First  street;  thence  northerly  in  a  straij;ht  line  to  a  point  in  the  uesterly 
prolongation  of  the  south  side  of  First  avenue,  598  feet  from  the  west  side  of  First 
street;  thence  northerly  in  a  straight  line  to  a  point  in  a  line  188  feet  north  of  and 
parallel  to  the  north  side  of  First  avenue,  and  ()21  feet  west  of  the  west  side  of  First 
street  prolonged  northerly;  thence  easterly  in  a  straight  line  to  a  ])oint  in  the  hulk- 
head  line  approved  hy  the  Secretary  of  War  January  9,  1891,  said  point  being  in  the 
northerly  prolongation  of  the  west  side  of  First  street,  340  feet  from  the  north  side 
of  First  avenue. 

DESCRIPTION  OF  PIERHEAD  LINE. 

Beginning  at  a  point  in  the  pierhead  line  approved  by  the  Secretary  of  W^ar  Janu- 
ary 9,  1891,  in  the  westerly  prolongation  of  the  south  side  of  Third  avenue,  490  feet 
from  the  west  side  of  First  street;  thence  northerly  in  a  straight  line  to  a  point  in  the 
westerly  prolongation  of.  the  south  side  of  Second  avenue,  682  feet  from  the  west 
side  of  F^irst  street;  thence  northerly  in  a. straight  line  to  a  point  in  the  westerly 
prolongation  of  the  south  side  of  First  avenue  700  feet  from  the  west  side  of  First 
street;  thence  northerly  in  a  straight  line  to  a  point  in  the  westerly  prolongation  of 
a  line  448  feet  north  of  and  parallel  to  the  north  side  of  First  avenue  780  feet  from 
the  west  side  of  First  street  prolonged  northerly;  thence  in  a  straight  line  to  a  point 
in  the  pierhead  line  approved  by  the  Secretary  of  War  January  9,  1891,  said  point 
being  in  a  line  1,130  feet  north  of  and  parallel  to  the  north  side  of  First  avenue  and 
500  feet  west  of  the  west  side  of  First  street  prolonged  northerly. 

Respectfully  submitted. 

Chas.  R.  Suter, 

Colonel,  Corps  of  Engineers. 

S.  M.  Mansfield, 
Colonel  Corps  of  Engineers. 

W.  L.  Marshall, 
Major,  Corps  of  Engin  eers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 
June  1901. 

Respectfully  submitted  to  the  Secretaiy  of  War. 

The  New  York  and  College  Point  Ferry  Company  request  the  modi- 
fication of  harbor  lines  at  College  Point,  New  York  Harbor,  established 
by  the  Secretary  of  War  January  9,  1891,  and  confirmed  November 
6,  1891. 

The  request  has  been  considered  by  the  New  York  Harbor  Line 
Board,  which  recommends  in  the  within  report  that  the  existing  lines 


^  Not  printed. 
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be  modified  as  shown  in  full  blue  and  broken  blue  lines  on  the  accom- 
panying map,  and  described  within. 

1  concur  in  the  recommendation  of  the  Board  and  suggest  that  the 
approval  of  the  Secretary  be  placed  upon  this  paper  and  upon  the 
map  which  has  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Qen.^  Chief  of  Engineers^ 

U.  S.  Army. 

[Second  indorsement.] 

War  Department, 

June  28,  1901. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

E.  Root, 
Secretary  of  War. 


APPENDIX  H. 


IMPROVEMENT  OF  DELAWARE  RIVER  AND  HAY  AND  OF  CERTAIN 
WATERS  TRIBUTARY  THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND 
DELAWARE,  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW 
JERSEY  AND  IN  DELAWARE,  AND  OF  INLAND  WATERWAY  FROM 
CHINCOTEAGUE  BAY  TO  DELAWARE  BAY,  VIRGINIA,  MARYLAND, 
AND  DELAWARE. 


REPORT  OF  LIEUT.  COL.  C.  W.  RAlWfOXI),  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1901,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROV] 

1.  Delaware  River,   New  Jersey  and 

Pennsylvania. 

2.  Schuylkill  River,  Pennsylvania. 

3.  Ice  harbor  at   Marcushook,  Penn- 

sylvania. 

4.  Construction  of  iron  pier  in  Delaware 

Bay,  near  Lewes,  Delaware. 

5.  Delaware  Breakwater,  Delaware. 

6.  Construction  of    harbor  of  refuge, 

Delaware  Bay,  Delaware. 

7.  Rancocas  River,  New  Jersey. 

8.  Cooper  Creek,  New  Jersey. 

9.  Mantua  Creek,  New  Jersey. 
10.  Alloway  Creek,  New  Jersey. 


11.  Goshen  Creek,  New  Jersey. 

12.  AVihnington  Harbor,  Delaware. 

13.  Appoquinimink  River,  Delaware. 

14.  Smyrna  River,  Delaware.  . 

15.  Murderkill  River,  Delaware. 

16.  St.  Jones  River,  Delaware. 

17.  Mispillion  River,  Delaware. 

18.  Broadkill  River,  Delaware. 

19.  Inland  waterway  from  Chincoteague 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

20.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


21.  Beach  Thoroughfare,  New  Jersey.      I  23.  Smyrna  River,  Delaware. 

22.  Mahon  [Harbor]  River,  Delaware.     I  24.  Mispillion  River,  Delaware 


United  States  Engineer  Office, 

Philadelphia^  Pa.^  July  19^  1901. 
General-  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1901. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Lieut.  Col..,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A. 
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H  I. 

IMPKOVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND 
PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  877;  1897,  page  1192;  1898, 
page  1075;  1899,  page  1317^  and  1900,  page  1557.  Expenditures  dur- 
ing the  past  fiscal  year  have  been  applied  to  the  following  operations: 

1.  Surveys  of  the  channel  between  the  site  of  the  proposed  bulkhead 
near  Reedy  Island  and  the  New  Jersey  shore;  between  Christiana  River 
and  Edgemoor;  from  Marcushook  to  League  Island;  from  Gloucester 
to  Fishers  Point;  south  and  east  of  Petty  Island;  from  Torresdale  to 
Andalusia,  and  from  Bordentown  to  Trenton. 

2.  Removal  of  rock  from  the  channel  opposite  Petty  Island. 

3.  Improvement  of  Dan  Baker  shoal  (subsection  B,  section  1).^ 
These  operations  will  be  described  in  the  above  order.    The  locali- 
ties referred  to  aiid  previous  operations  thereat  are  described  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  pages  1076-1079, 
and  1899,  pages  1317-1322. 

1.  SURVEYS. 

Between  the  site  of  the  proposed  htdkhead  near  Reedy  Island  and  the 
New  Jersey  shore. — This  survey  was  made  to  determine  the  present 
condition  of  the  channel  between  the  site  of  the  proposed  bulkhead  on 
Stony  Point  shoal  and  the  New  Jersey  shore,  as  a  basis  for  observing 
the  changes  that  may  occur  at  this  locality  after  the  completion  of  the 
bulkhead. 

Between  Christiana  River  and  Edgemoor. — This  survey,  which 
included  the  main  ship  channel  and  the  Delaware  shore  between  Chris- 
tiana River  and  Edgemoor,  wah  made  for  the  purpose  of  determining 
the  location  of  pierhead  and  bulkhead  lines  for  the  westerly  shore  of 
the  river  between  these  limits. 

'  From  Marcushooh  to  League  Island. — This  survey  was  made  for 
the  purpose  of  determining  the  shore  lines  between  Marcushook  and 
League  Island,  and  included  the  hydrography  back  of  Chester  Island, 
and  of  the  main  channel  between  Thompson  Point  and  Fort  Mifilin. 

From  Gloucester  to  Fishers  Point. — This  survey  was  made  to  locate 
a  new  system  of  triangulation  stations  and  to  determine  the  shore 
lines  of  the  Philadelphia  and  Camden  water  fronts  as  a  basis  for  future 
hydrographic  surveys  of  the  river  at  this  locality. 

South  and  east  of  Petty  Island. — This  survey,  which  was  commenced 
during  the  fiscal  year  ending  June  30,  1900,  was.  made  to  determine 
the  changes  which  have  occurred  in  the  channel  back  of  Petty  Island, 
and  to  determine  the  changes  in  the  channel  and  water  front  at  the 
upper  end  of  Philadelphia  Harbor. 

Between  Torresdale  and  Andalusia.  —  This  survey  was  made  for  the 
purpose  of  determining  the  extent  of  the  middle  ground  shoal,  which 
obstructs  the  river  at  this  locality. 

^  The  sections  referred  to  herein  are  shown  on  the  map  accompanying  the  report 
of  the  Board  of  Engineers  dated  September  8,  1899,  and  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  1618. 
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Ht  ttrcen  Hoi'di  ntown  and  Trenton.  —'X\\\^^\\v\i>y  wasniadt;  in  Auj^ust, 
llMH),  for  tho  purpose  of  dctcM-miniiij^  tlio  present  (condition  of  the 
river  from  Bordeiitown  to  th(»  head  of  tide  at  Trenton. 

2.   REMOVAL  OF   lt()(^K   OlTOSriK   I'KTTY  ISLAND. 

A  project  for  th(^  expendituic  of  $l!^r),000  of  the  apj)i"opriation 
made  in  the  river  and  liarhor  act  of  March  IS1M>,  to  be  used  for 
removino'  rock  from  the  channel  of  the  river  opposite  Petty  Island 
(above  C'hristian  street,  Phila(Ud})hia),  was  submitted  on  .June  G,  1899, 
and  approved  »Iune  14,  I  S99. 

Under  date  of  Aut^ust  11,  1899,  a  contract  was  entered  into  with 
P.  Sanford  Ross,  Incorporated,  of  »Iersey  City,  N.»J.,  for  the  removal 
of  about  (),-199  cubic  yards  of  rock  in  the  channel  of  the  rivi^r  at  this 
locality,  to^fether  with  the  overlying*  jind  adjacent  material,  so  as  to 
form  a  clear  channel  with  a  least  depth  of  ii<)  feet  at  mean  low  water. 
Work  under  this  contract  was  commenced  on  Octolx'r  T,  1899,  and  is 
still  in  protrress. 

During  the  past  fiscal  year  18,068  cul)ic  yards  of  rock  and  overlying 
material,  scow  measurement,  have  been  removed  from  the  ledge,  mak- 
ing a  total  of  18,895  cubic  yards  to  date.  The  removal  of  this  material 
represents  the  removal  of  a])out  5,986  cubic  yards  of  ledge  rock,  place 
measurement.  The  improvement  will  be  completed  during  the  present 
season. 

3.   IMPROVEMENT  AND   SURVEY  OF  DAN   BAKER   SHOAL  (SUBSECTION  B, 

SECTION  1). 

A  project  for  the  expenditure  of  funds  available  for  the  improve- 
ment of  the  river  between  Christian  street  and  deep  water  in  Delaware 
Bay  was  submitted  on  September  25,  1899,  and  approved  September 
29,  1899.  This  project  is  in  accordance  with  the  report  of  the  Board 
of  Engineers  dated  September  8, 1899,  and  appi'oved  by  the  Secretary 
of  War  September  20,  1899,  which  provides  for  a  channel  600  feet 
wide  and  30  feet  deep  from  Christian  street,  Philadelphia,  to  deep 
water  in  Delaware  Bay,  and  further  provides  for  the  application  of  the 
expenditure  now  authorized  b}^  law  to  the  excavation  of  the  channel 
through  subsection  B  of  section  1  to  a  full  depth  of  30  feet  at  mean 
low  water,  with  a  width  as  great  as  can  be  formed  with  the  funds  avail- 
able, not  exceeding  600  feet,  and  to  the  construction  of  so  much  of  the 
bulkhead  required  for  the  formation  of  the  proposed  island  as  is  neces- 
saiy  to  form  a  basin  for  the  deposit  of  the  material  so  excavated. 

Under  date  of  Januarv  27,  1900,  a  contract  was  entered  into  with 
the  Virginia  Dredging  Compan}^,  of  Richmond,  Va.,  for  the  removal 
of  about  2,323,000  cubic  yards  of  material  to  form  a  channel  through 
the  shoal  in  subsection  B,  section  1  (near  Reedy  Island),  to  a  depth  of 
30  feet  at  mean  low  water  over  a  length  of  20,500  feet,  and  to  a  width 
as  great  as  can  be  formed  with  available  funds  not  exceeding  600  feet, 
together  with  the  construction  of  about  11,700  linear  feet  of  bulkhead 
to  form  a  partly  inclosed  basin  for  the  reception  of  dredged  material. 
This  contract  is  in  accordance  with  the  above-mentioned  project. 

Work  under  this  contract  was  commenced  on  April  4,  1900,  ])y  the 
driving  of  piles  for  the  construction  of  the  proposed  bulkhead.  On 
June  30,  1901,  8,140  linear  feet  of  bulkhead  had  been  completed  and 
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accepted  and  an  additional  length  of  2,200  feet  had  been  partly  con- 
structed. The  work  of  dredging  was  commenced  on  August  22, 1900, 
and  up  to  the  close  of  the  past  fiscal  year  1,00^1:, 338  cubic  yards  of 
material,  scow  measurement,  had  been  removed  under  the  contract, 
thereby  forming  a  channel  30  feet  deep  at  mean  low  water,  about 
18,900  feet  long,  with  a  width  of  from  50  to  300  feet  through  a  part 
of  Dan  Baker  shoal. 

An  additional  quantity  of  material  amounting  to  85,650  cubic  yards, 
dipper  measurement,  had  been  cast  over  against  the  inner  face  of  the 
accepted  bulkhead  to  form  a  backing  for  the  structure. 

Owing  to  the  soft  nature  of  the  material  which  is  being  dumped 
behind  the  bulkhead,  the  backing  has  a  tendency  to  slide.  A  project 
was  therefore  submitted  on  June  18, 1901,  and  approved  June  20, 1901, 
for  the  construction  of  buttresses  of  rough  riprap  stone  at  intervals 
along  the  outer  face  of  the  bulkhead  in  order  to  give  stability  to  the 
structure,  at  an  estimated  cost  not  to  exceed  $50,000.  It  is  expected 
that  work  under  this  project  will  be  commenced  during  the  present 
working  season. 

The  project  approved  September  29, 1899,  also  provided  for  the  reser- 
vation of  118,100  from  the  appropriation  of  June  3,  1896,  for  the 
repair  and  maintenance  of  dikes.  No  expenditure  has  been  made  dur- 
ing the  past  fiscal  year  from  this  allotment. 

It  is  proposed  to  expend  available  funds  on  the  completion  of  work 
under  existing  contracts  and  under  the  project  approved  June  20,  1901. 
Future  appropriations  will  be  applied  to  further  work  under  the  gen- 
eral project. 

Up  to  June  30,  1901,  thirty-one  wharves  between  Allegheny  avenue 
and  Moore  street,  on  the  Delaware  River  water  front  of  the  city  of 
Philadelphia,  had  been  extended  to  the  new  pierhead  line,  and  between 
Pearl  and  Mickle  streets,  Camden,  five  wharves  had  been  similarly 
extended  to  the  New  Jersey  pierhead  line. 

During  the  past  fiscal  year  three  piers  on  the  Philadelphia  water 
front  within  the  limits  of  the  Philadelphia  Harbor  improvement  were 
extended  fully  to  the  new  line,  and  permission  was  given  by  the  board 
of  port  wardens  for  the  extension  of  two  others.  Two  piers  are  now 
under  construction. 

The  city  of  Philadelphia  has  constructed  a  new  bulkhead  along  the 
bulkhead  line  from  Vine  to  South  streets,  which  has  permitted  the 
widening  of  Delaware  avenue  at  that  locality  to  150  feet.  The  work 
of  widening  Delaware  avenue  between  Vine  and  Green  streets,  has 
been  authorized,  but  no  appropriations  have  yet  been  made  for  com- 
mencing this  work. 

Detailed  information  with  reference  to  these  subjects  is  given  in  a 
letter  dated  June  21,  1901,  from  Mr.  Theo.  C.  Knaufi*,  secretary  of 
the  board  of  harbor  commissioners,  which  he  has  kindly  prepared  at 
my  request.  This  letter  and  its  accompanying  papers  are  appended 
hereto. 

Under  date  of  June  10, 1901,  regulations  for  the  use  of  the  main  ship 
channel  of  the  Delaware  River  below  Philadelphia  were  prescribed  by 
the  Secretar}^  of  War,  under  authority  of  section  1  of  the  river  and 
harbor  act  of  August  18,  1891. 

The  Delaware  River  is  tributary  to  the  following  collection  districts:  Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton.  The  amount  of  revenue  collected  in  these 
districts  during  the  year  ending  December  31,  1900,  was  $21,775,200.98. 
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July  1,  15)01,  balance  iiiiexpt'iKlod   ^^hi\,\^mSA 

Aiiiounl  ai>i)ropriuto(l  by  Hiindry  civil  act  approvinl  Maritli    (>1,  r)00.  (X) 

617,80(3.  f)4 

June  ;>l),  liK)l,  amount  expended  during  iLscal  year   170,  2(X).  21 

.lulv  1,  11)01,  balance  unexpended   441,006.43 

July  1,  1001,  outstanding'  liabilities   37,710.20 

July  1,  1001,  balance  available   403,950.23 

July  1,  1901,  amount  covered  by  uncompleted  contracts   120,227.39 

Amount  (estimated)  required  for  completion  of  existing  project   5,  310,  000.  00 

Amount  tliat  can  be  j)rotitably  expended  in  fiscal  year 
ending  June  30,  1903,  in  addition  to  tlie  balance  unex- 
pended Julv  1,1901: 


For  works  of  improvement   $1, 000,  000.  00 

For  maintenance  of  improvement   100, 000.  00 

  1,100,000.00 

Submitted  in  compliance  witb  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

July  4, 1836    $15,000 

June  10, 1872   10,000 

March  3, 1873    115,  000 

June  23,  1874   60,  000 

March  3, 1875    30,  000 

August  14, 1876   40,000 

June  18, 1878   110,  000 

March  3, 1879    201,  000 

June  14, 1880   235,000 

March  3, 1881    250,  000 

August  2, 1882   286,000 

July  5, 1884    200,  000 


Total  amount  appropriated  on  present 


Act  of — 

August  5, 1886   $210,  000 

August  11, 1888   250,000 

September  19, 1890    240,  000 

Julv  13,1892   50,000 

August  18, 1894   170,  000 

June  3, 1896   500,000 

March  3, 1899    300,  000 

June  6, 1900   270, 500  ' 

March  3, 1901    61,  500 


Total   3,604,000 

ct  to  June  30, 1901    $500,  000 


EXPENDITURES. 

Under  previous  projects   $2,  967,  681.  83 

Under  present  project   194,  651.  74 


Total  to  June  30, 1901    3,162,333.57 


ABSTRACT  OF  CONTRACTS  IN  FORCE  WITH  NAMES  OF  CONTRACTORS,    DATE  OF  APPROVAL, 
OF  BEGINNING   WORK,   AND  OF  EXPIRATION. 

1.  "With  P.  Sanford  Ross,  incorporated,  of  Jersey  City,  N.  J.,  dated  August  11,  1899, 
and  approved  August  26,  1899,  for  excavation  and  removal  of  rock  and  overlying 
material  in  the  Delaware  River  opposite  the  lower  end  of  Petty  Island. «  Work  to 
be  commenced  on  or  before  October  27,  1899,  and  completed  on  or  before  August 
29,  1901. 

2.  With^  the  Virginia  Dredging  Company,  of  Richmond,  Va.,  dated  January  27, 
1900,  and  approved  February  23,  1900,  for  dredging  in  the  Delaware  River  near 
Reedy  Island  and  constructing  bulkhead  for  retaining  dredged  material.  Work  to 
be  commenced  between  March  1  and  April  15,  1900,  and  completed  on  or  before 
October  31,  1901. 
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COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  years  ending  December  31,  1899  and  1900,  are  compiled  from  reports  of  the 
board  of  trade,  the  commercial  exchange,  and  the  maritime  exchange  of  the  city  of 
Philadelphia: 


Articles, 


1899. 


1900. 


Asphalt  and  asphalt  blocks. 

Burlap  

Cement  

Chalk  

Clay  


Tons. 
11, 739 


Tons. 
14,588 


Coal. 

Coal  tar,  and  pitch  of  

Cork  and  cork  wood  

Cotton  and  cotton  fabrics  

Drugs  and  chemicals  

Earthenware,  china  and  stone  ware. 

Fertilizers  

Fruits  

Glass,  and  manufactures  of  

Glue  and  glue  stock  

Groceries  and  provisions  

Hair,  and  manufactures  of  

Hemp,  jute,  flax,  and  their  fabrics  . . 

Hides  and  skins  

Iron : 

Manufactures  of  

Ore  

Pig  

Scrap   

Leather,  and  manufactures  of  

Live  stock  and  fowls  

Mineral  water  

Molasses  

Oil 


Ores,  metals,  and  manufactures  of 

Plants  and  seeds  

Plaster  of  paris  

Rags  

Salt  


Silk,  and  manufactures  of  . . 
Stone,  and  manufactures  of. 

Sugar   

Sulphur,  crude  

Sulphur,  ore  

Tin  


Tobacco  

Wines  and  liquors  

Wood  pulp,  paper,  and  manufactures  of. 

Wood,  and  manufactures  of  

Wool  and  wool  fabrics  

Miscellaneous  


Total. 


Beef,  pork  and  products  

Bricks  

Bran,  middlings,  and  mill  feed. 

Cars  and  locomotives  

Coal  

Corn  and  corn  meal  

Cotton  and  cott()n  fabrics  

Drugs  and  chemicals  

Fertilizers  

Flour   

Fruit  

Glucose   

Glue  and  glue  stock  

Groceries  and  provisions  

Gunpowder  and  explosives  

Hav 


Hides,  leather,  and  manufactures  of 
Iron: 

Manufactured  

Pig  

Scrap   

Live  stock  

Metals,  other,  and  manufactures  of . 
Molasses  


23,006 
27,865 
17,373 
963 
691 
485 
3,504 
69, 127 
162 
12,634 
21, 632 
875 
1,786 
6,004 
1,167 
28, 978 
9, 414 

8,054 
421, 187 
13,617 
732 
194 
19 
716 
16, 528 
1,222 
1,281 
4,099 
15, 108 
2,280 
5, 359 
264 
2,091 
422, 828 
9,861 
79, 991 
8,893 
384 
1,567 
1,431 
3,916 
6,560 
4,853 


1,270,440 


1,316,554 


54,500 
3, 743 
20, 190 
4,605 
485,604 
827, 663 
1,629 
6, 164 
956 
222,775 
278 
8,801 
57 
11,048 
262 
348 
1,367 

26,738 
205 
68 
5,062 
5, 549 
22,446 


81,586 
2,360 
3,946 
9,856 
16,452 
22,009 


APrEX^DlX  U — KErOKT  OF  LIEUT.  COL.  KAYMOND.  l.*U5 


ArticloH. 


KX  PORTS— continued 

Oats  nnd  (mlnu'iil  

Oil  (  uko  

Oils.  lubrii-atluR  

Oil,  ollu  r  

I 'a  rail)  1 1  

I'l'troK'uin,  iTudo  and  refined  

IU-si<luiiiu  

Kyi'  

Scotls  

Soap,  tallow,  and  grease  

StoiH',  nianufaotured  

Tobacco  

Wheat  

VViiHvs  and  liquors  

W«hm1  puin,  paper,  and  manufactures  of  

\Voo<l.  and  manufactures  of  

Miscellaneous  

Total  


1899. 


TiniH. 
l'2f),f)71 
02.818 
72,  HM 
739 
14,022 
851,14r> 
21,17f) 
17,  .m 
3, 249 
4,079 
8,903 
5, 232 
120,418 
12 
79-2 
31,778 
15, 274 


3,069,570 


Passengers  arriving  from  and  departing  for  foreign  countries. 


1899. 

1900. 

26,981 
5,926 

19,817 

6,552 

Total  

32, 907 

26, 369 

Comparative  statement  of  tons  and  values  of  exports,  imports,  and  revenue  collected. 


Year. 

Exports. 

Imports. 

Revenue. 

Quantity. 

Value. 

Quantity. 

Value. 

1893  

Tons. 
1,816,297 
1,861,678 
1,738,913 
1,875,081 
2,599,952 
3,019,005 
3,069, 570 
3,513,526 

$43,  416,  955 
37,441,000 
36,  745, 119 
42,431,100 
51, 760, 616 
59,392,047 
67,044,250 
81,145,966 

Tons. 
1, 154, 814 
1, 164, 572 
1, 355, 456 
1, 151, 722 
1,182,807 

949, 097 
1,270, 440 
1,316,554 

S58, 870, 186 
51,553,704 
47,271,435 
39,807,278 
27,921,738 
37, 516, 707 
48,241,016 
49,186,877 

$9, 899, 284 
8,456,183 
13, 526, 966 
12, 657, 803 
14,057,074 
19, 818,  783 
20,  777, 735 
21, 775, 201 

1894  

1895  

1896  

1897  

1898  

1899  

1900  

Foreign  entrances  and  clearances. 


Class. 

Entered  from  foreign  ports. 

Cleared  for  foreign  ports. 

Total. 

With  cargo. 

In  ballast. 

With  cargo. 

In  ballast. 

No. 

Tons. 

38, 299 
37,479 

1, 139, 707 
51,557 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

American  vessels: 

Steam  

Sail  

Foreign  vessels: 

Steam  

Sail  

Total  

30 
80 

622 
50 

5 
2 

284 

23 

5, 131 
2, 572 

566, 183 
29, 826 

21 
148 

817 
74 

27, 173 
92,503 

1,659, 730 
92, 414 

18 
2 

128 
4 

20, 141 
1,831 

97,684 
2,063 

74 
232 

1,851 
151 

90,744 
134,385 

3,463,304 
175,860 

782 

1,267,042 

314 

603, 712 

1,060 

1,871,820 

152 

121,719 

2,308 

3, 864,293 
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The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31, 1899  and  1900,  has  been  compiled 
from  returns  made  to  this  office  by  shippers,  consignees,  and  carriers: 


18 

}9. 

1900. 

OnflTititv 

Vfllnp 

Quantity. 

Value. 

ARRIVALS. 

Tons. 

Tons. 

1,969 

869, 915 

2, 530 

©73, 900 

63, 647 

144, 984 

75  398 

215  044 

Cement  and  plaster  

27, 016 

122, 298 

28*  070 

79  343 

155, 603 

3, 150, 820 

86*  166 

1  S.'S?'  Ql  ^ 

18*  248 

35  920 

627,909 

1,654,189 

fi^Q*  840 

9  1 1  fi'  ^1 

OVA. 

2  085 

31  274 

8, 127 

1, 148,050 

7'  469 

1  4SS  700 

26o,  497 

1, 687, 131 

1 1  ^'  fi'ifi 

070 

ooty,  yj  lyj 

24,213 

513, 026 

34  990 

fi77  fiQ"! 

\JI  1  J  UiJO 

Hay  

10, 108 

68,063 

6  409 

39  052 

240, 939 

461,888 

173  830 

288'  2fi8 

Iron: 

116, 602 

2, 932, 158 

71  417 

7,399 

69, 620 

Pig  

179, 925 

2, 875, 096 

143, 756 

2, 382, 395 

Scrap  

11, 866 

248,584 

3,964 

156, 707 

Lumber  

602, 549 

9,901,674 

678, 265 

7, 555, 519 

Manure  

22,572 

22,634 

29, 285 

33, 096 

21, 160 

802,620 

23, 313 

905,900 

149  406 

9  fifiQ  ISO 

203, 220 

3, 114, 712 

Produce  and  fruit  

60!  736 

1, 172, 416 

19,  376 

740, 342 

149, 342 

828, 522 

343,398 

1,825, 189 

Sand  

787,018 

542, 947 

942,440 

711,719 

Stone: 

Building  

451, 456 

952, 042 

66, 271 

858, 502 

Paving 

125  926 

205  796 

79,944 

186, 160 

Wood  (cord)  

42^411 

173| 871 

17,125 

79,738 

Miscellaneous  

2, 176, 985 

618, 915, 306 

2,921,070 

775,222, 112 

Total  

6,091,379 

661, 322, 728 

6,731,526 

803,920,605 

DEPARTURES. 

1,969 

68,916 

11  646 

274, 730 

Brick  

32, 107 

118, 969 

59'  503 

176  428 

Cement  and  plaster  

3,709 

22, 638 

2'  965 

23' 061 

Chemicals  

81, 792 

2, 085, 405 

76*  467 

1  782*854 

Coal  

7, 322, 026 

25, 453, 530 

0,  yj^Of  Oil 

97'  801 '  fi'Sl 

^  1  ,  OVA,  ^tOX. 

7  784 

116  757 

8,477 

1,407,490 

6  943 

211, 435 

1, 856, 433 

1  v^'  m  n 

XOOj  \JX\J 

1  627  521 

Grain  

9,271 

195, 831 

9  645 

'  215  515 

Hay  

6, 198 

38,573 

3!  909 

25'  232 

86, 157 

150, 314 

49  432 

81449 

Iron: 

128, 681 

6, 438, 186 

lUO, OIV 

A  eoq  OQ^ 
^,  oz*7, 000 

Ore  

7,399 

59,620 

Pig  

166,706 

2, 522, 825 

43,302 

121, 

663 

9,945 

200 

4, 343 

Lumber  

42,019 

802,215 

95,011 

713, 476 

Manure  

126,782 

183,021 

120, 917 

159, 412 

Oysters  and  fish 

154  440 

1  152  725 

156,450 

1,509,750 

Petroleum  and  products  

1881384 

3|  697',  533 

133,473 

2,621,917 

Produce  

1,200 

78, 400 

380 

11,400 

901,960 

542,577 

817, 152 

642,894 

Stone: 

Building  

17, 314 

82,219 

331,632 

465,906 

Paving  

12,976 

47,450 

31,640 

58,086 

Sugar  

5,200 

355,000 

Wood  (cord)  

7,381 

41,315 

15, 181 

73,596 

1,966,598 

499,060,529 

2, 370,095 

667, 722, 832 

Total  

11,488,843 

645,471,658 

12,628,374 

612,532,879 

Passengers  arriving  at  and  departing  from  Philadelphia. 


1889.  1900. 


1,385,144  1,174,693 
1,413,666  1,186,182 


2,798,810  2,360,875 


Arrivals  

Departures. 

Total. 
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Ditnudic  itiid  nmstirist'  ((rrir<ils  (ind  (h/iiirturcx  in  cniujo. 


(-lass. 

1899. 

1900. 

Arrivals. 

Departures. 

Arrivals. 

Departures, 

a  17, 334 
4,045 
:{0, 410 
81 

a  16, 118 
35, 944 
44,0(i4 
303 

,al4,995 
4,873 
r  37, 016 
926 

(114,976 
6  35,  (W2 
d  46, 464 
458 

52,476 

%,429 

57, 810 

97,580 

a  ExcludinK  tugboats  and  ferryboats.  clucludiug  23,489  railroad  lighters. 

b  Int'ludiuK  31,600  oyster  boats.  d  Including  21.514  railroad  lighters. 


SUMMARY. 


Freight  movement. 


1899. 

1900. 

Tops. 

1,270,440 
3, 069, 570 

6,091,379 
11,488, 843 

Value. 

Tons. 

Value. 

Foreign: 

^8,241,016 
67,044,250 

651,322, 728 
545, 471,658 

1,316,554 
3, 513, 526 

6, 731.  525 
12, 628, 374 

$49, 186, 877 
81,145,966 

803, 920, 605 
612, 532, 879 

Domestic: 

Arrivals  

Departures  

Total  

21,920,232 

1,312,079,652 

24, 189, 979 

1, 646, 786, 327 

Movement  of  vessels. 


Arrivals. 

Departures. 

1899. 

1900. 

1899. 

1900. 

Foreign  trade: 

881 

941 

896 

984 

Sailing  vessels  

190 

165 

170 

228 

Domestic  trade: 

Steam  vessels  

17,334 

14, 996 

16, 118 

14, 976 

Sailing  vessels  

4,645 

4,873 

35,944 

35,682 

Canal  boats  and  barges  

30,416 

37,016 

44,064 

46,464 

Rafts  

81 

926 

303 

458 

Total  

53, 547 

.58,906 

97, 494 

98, 792 

Freight  movement  of  the  port  of  Philadelphia  for  the  year  ending  December  31,  1900. 


Arrivals. 

Departures. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Foreign  

Domestic  

Total  

Tons. 
1,314,664 
6,648, 165 

49, 100, 877 
776,292,912 

Tons. 
3, 613, 526 
11, 129,461 

$81,145,966 
520, 351, 632 

Tons. 
4,828,080 
17,677,616 

$130,246, 843 
1,296,644,644 

7,862,709 

826, 393, 789 

14,642,987 

601, 497, 598 

22,  505, 696 

1,426,891,387 

letter  from  mr.  theo.  c.  knauff,  secretary  of  the  board  of  harbor  commis- 
sioners for  the  city  of  philadelphia,  pa,,  with  reference  to  the  improve- 
ment by  the  city  of  the  harbor  op  philadelphia  by  means  op  the  widening 
of  delaware  avenue  and  the  extension  of  piers  by  private  owners  during 
the  fiscal  year  ending  june  30,  1901,  with  two  inclosures. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

Philadelphia,  Pa.,  June  24,  1901. 
Dear  Sir:  I  beg  to  acknowledge  the  receipt  of  your  communication  under  date  of 
May  25,  1901,  in  which  you  ask  to  be  furnished  with  a  concise  statement  regarding 
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the  progress  made  by  the  city  of  'Philadelphia  on  the  reconstruction  of  the  water 
front  along  the  Delaware  River  and  in  the  advancement  of  wharves  to  the  new  pier- 
head line  by  the  city  and  private  owners. 

Under  the  head  of  improvement  of  the  Delaware  and  Schuylkill  rivers,  I  would 
state  that  no  dredging  in  the  channels  of  these  rivers  was  done  during  the  year  1900 
by  the  city  of  Philadelphia,  all  dredgings  under  contract  by  the  city  having  been 
completed  by  December,  1899. 

Under  contracts  with  the  city  work  has  been  progressing  upon  the  completion  of 
the  widening  of  Delaware  avenue  between  Vine  and  South  streets,  including  the  con- 
struction of  the  bulkhead  and  the  temporary  paving  upon  the  said  widened  avenue, 
the  details  of  which  are  fully  set  forth  in  copy  of  communication  inclosed  herewith 
from  Mr.  George  S.  Webster,  chief  engineer  and  surveyor  of  the  city,  marked 
"Exhibit  A."  V 

In  addition  to  this  work  upon  the  widened  avenue  the  city  of  Philadelphia  has 
had  under  course  of  construction  during  the  past  year  a  pier  at  the  foot  of  Race  street, 
intended  to  be  utilized  for  commerce  on  the  lower  deck  and  to  provide  quarters  for 
the  harbor  police,  fire  service,  etc. ,  and  upon  the  upper  deck  to  furnish  a  covered 
pavilion  for  recreation  purposes.  The  limit  of  the  contract  amounts  to  $105,000,  and 
about  75  per  cent  of  the  work  upon  said  contract  has  been  completed. 

Negotiations  are  approaching  completion  by  the  mayor  of  the  city  under  an  ordi- 
nance of  councils  approved  April  1,  1899,  which  authorizes  him  to  adjust  with  the 
owners  of  property  a^ected  such  damage  as  may  be  caused  in  the  matter  of  widening 
Delaware  avenue  between  Vine  and  Green  streets.  When  these  negotiations  have 
been  completed  a  report  will  be  made  to  councils  and  appropriations  will  be  asked 
for  for  the  actual  work  of  construction  upon  the  said  widened  avenue. 

I  take  pleasure  in  inclosing  herewith,  marked  "Exhibit  B,"  communication  from 
the  secretary  of  the  board  of  port  wardens  containing  a  list  of  licenses  granted  by  the 
board  for  the  extension  of  piers  in  front  of  the  city  of  Philadelphia  up  to  June  30,  1901. 
Very  truly, 

Theo.  C.  Knauff,  Secretary. 

Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers. 


Exhibit  A. 

Department  of  Public  Works,  Bureau  of  Surveys, 

Philadelphia,  Pa. ,  June  4,  1901. 

Dear  Sir:  Replying  to  your  letter  requesting  information  covering  the  work  done 
by  the  bureau  in  improving  the  channels  of  the  Delaware  and  Schuylkill  rivers,  and 
also  in  connection  with  the  reconstruction  of  the  water  front  on  the  harbor,  I  would 
state  that  no  work  of  dredging  in  the  cliannels  of  the  Delaware  and  Schuylkill  rivei'S 
was  done  during  the  year  1900,  all  of  which  having  been  completed  by  December, 
1899,  although  final  estimate  on  the  last  Schuylkill  contract,  as  stated  in  my  last 
report  to  you,  was  not  made  until  February  9,  1900. 

In  the  matter  of  the  reconstruction  of  the  harbor  front  the  following  contracts  were 
in  force  during  the  year: 

Contract  No.  13,  which  consisted  in  the  dredging  out  of  pier  No.  10,  North  wharves, 
and  the  construction  of  a  concrete  bulkhead  on  the  easterly  line  of  Delaware  avenue 
at  the  foot  of  Race  street,  with  appurtenant  work.  Proposals  for  this  w^ork  were 
received  September  19, 1899.  Award  made  to  Daniel  J.  McNichol,  the  lowest  bidder. 
Contract  dated  December  27,  1899.  Limit  of  contract,  $20,000.  The  work  was  com- 
pleted and  final  estimate  drawn  October  22,  1900.    Total  cost,  $19,172.45. 

Contract  No.  14,  which  consisted  in  the  construction  of  a  wooden  pier  at  the  foot  of 
Race  street,  on  the  Delaware  River,  extending  from  the  easterly  line  of  Delaware 
avenue  to  the  pierhead  line,  of  similar  construction  to  the  piers  built  at  Arch  and 
Chestnut  streets,  and  including  the  construction  of  circular  wooden  sewer  3  feet  in 
diameter,  supported  by  and  fastened  to  the  piles,  to  carry  the  drainage  from  the 
Race  street  sewer  system  to  the  pierhead  line.  Proposals  were  received  September 
19,  1899,  and  contract  awarded  to  Armstrong  &  Printzenhoff,  the  lowest  bidders. 
Date  of  contract,  November  8,  1899.  It  was  completed  and  final  estimate  drawn 
October  24,  1900.    Total  cost,  $65,697.44. 

Contract  No.  15,  which  provided  for  the  paving,  repaving,  grading,  filling,  and 
draining  incident  to  the  widening  of  Delaware  avenue.  This  work  was  supplementary 
to  the  work  done  under  contract  No.  7,  and  was  intended  to  complete  the  temporary 
paving  along  the  line.    Proposals  were  received  May  8,  1900.    Award  made  to  Daniel 
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.1.  McNicliol,  tln'  lowcHt  bidder,  ('onlnifl  wuh  d:it<'d  .Iiiiic  2,  1900.  Limit  of  con- 
tmct,  $;>«), (WH).  The  work  was  carried  on  at  intervals  during;  t  he  spring'  and  sunnner 
and  completed  December  20,  11)00.  Total  cost,  $:{4,894. 17.  Payment  made  from  the 
(Jirard  estate  fund. 

Contract  A<>.  IC,  which  provided  for  depositing  riprap  for  the  support  of  the  piles 
forminjj;  the  substructure  of  the  Race  street  i)ier.  Contract  made  with  Armstrong  & 
Print/.enhoff  June  23,  1900.  Work  completed  September  25,  1900,  at  a  total  cost  of 
$r),0()7.87. 

Contract  No.  17,  for  the  construction  of  the  superstructure  for  Race  street  pier, 
built  under  contract  14.  This  pier  is  intended  to  be  utilized  for  commerce  on  the 
lower  deck;  also  to  provide  (luarters  for  harbor  police  and  lire  service.  On  the  upper 
deck  is  provided  a  covered  pavilion  for  recreation  i)urposes.  Proposals  weni  received 
August  7,  1900.  Contract  made  with  Ryan  Kelley,  lowest  bidders,  August  23, 
1900.  J.imit  of  contract,  $105,000.  About  75  per  cent  of  the  work  on  this  contract 
has  been  completed.    There  has  been  paid  to  date  on  axu-ount  the  sum  of  $58,075.60. 

In  the  matter  of  the  widening  of  Delaware  avenue  between  Vine  and  (Jreen  streets, 
I  would  state  that  the  ordinance  of  I'ouncils  of  Ai)ril  1,  1899,  provides  that  the  mayor 
shall  negotiate  w  ith  the  owners  of  proi)erty  affected,  with  a  view  to  determining  the 
damage,  and  report  to  councils  the  result  of  the  negotiations.  Negotiations  have 
been  carried  on  and  are  approaching  completion.  After  the  report  is  made  to  coun- 
cils an  appropriation  must  lirst  be  made  before  any  actual  work  of  construction  can 
be  begun. 

Yours,  truly,  G.  S.  Webster,  Chief  Engineer. 

Mr.  TiiEO.  C.  Knauff, 

Secretary  Board  of  Harbor  Commissioners. 


Exhibit  B. 

Board  of  Port  Wardens  for  the  Port  of  Philadelphia,  Pa., 

Philadelphia,  Pa.,  June  12,  1901. 
Dear  Sir:  In  compliance  with  your  request  of  the  28th  ultimo  I  send  you  below 
a  list  of  the  piers  licensed  by  the  board  of  wardens  since  June  30,  1900: 
September  14- — Pennsylvania  Railroad  Company,  to  extend  pier  46  south. 
October  1. — Philadelphia  and  Reading  Railway  Company,  to  construct  a  pier  at 
Port  Richmond  180  feet  east  of  Pier  C. 
March  4- — Pennsylvania  Railroad  Company,  to  build  a  pier  at  Greenwich. 
June  3. — Philadelphia  and  Reading  Railway  Company,  for  the  widening  and 
extension  of  pier  No.  27,  north  wharves  to  the  port  wardens'  line. 
Very  truly,  yours, 

Geo.  F.  Sproule,  Secretary. 

Mr.  Theo.  C.  Knauff, 

Secretary  Board  of  Harbor  Commissioners. 


H  2. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  915;  and  1900,  page  1570. 

During  the  fiscal  year  ending  J une  30,  1900,  no  work  was  done  in 
connection  with  this  improvement  and  no  expenses  were  incurred. 

A  project  for  the  expenditure  of  the  available  balance  of  $11,100 
existing  on  June  30, 1900,  was  approved  on  July  5, 1900.  This  project 
provides  for  redredging  the  channel  across  the  bar  at  the  mouth  of 
the  river  to  a  depth  of  26  feet  at  mean  low  water  over  a  width  as  great 
as  available  funds  will  permit,  not  exceeding  150  feet. 

Under  date  of  August  30,  1900,  a  contract  was  entered  into  with  the 
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River  and  Harbor  Improvement  Company,  of  Camden,  N.  J.,  for  the 
work  required  by  the  project. 

During  the  past  fiscal  year  operations  under  this  contract  were  in 
progress  from  October  16,  1900,  to  November  21, 1900,  when  the  work 
was  completed.  This  work  has  resulted  in  the  formation  of  a  channel 
26  feet  deep  at  mean  low  water,  and  from  115  to  150  feet  wide  over  a 
length  of  about  3,000  feet,  through  the  bar  at  the  mouth  of  the  river. 
The  total  amount  of  the  material  removed  under  this  contract  was 
55,068  cubic  yards,  scow  measurement. 

With  the  termination  of  work  under  this  contract  operations  under 
the  existing  project  for  improvement  were  completed. 

Under  date  of  May  8,  1901,  regulations  were  prescribed  by  the  Sec- 
retary of  War,  under  authority  of  section  5  of  the  act  of  Congress  of 
August  18,  1891,  for  opening  the  draw  of  the  Penrose  Ferry  Bridge, 
across  the  Schuylkill  River. 

During  the  years  between  1895  and  1899,  the  city  of  Philadelphia  was 
engaged  in  improving  the  channel  of  this  river  under  authority  of 
the  Secretary  of  War,  dated  September  3,  1895,  and  May  14,  1896. 
These  operations  were  completed  in  December,  1899,  available  funds 
having  become  exhausted. 

The  works  of  general  improvement  and  the  operations  of  the  city  of 
Philadelphia  have  resulted  in  the  formation  of  a  channel  with  a  low- 
water  depth  of  26  feet  and  a  width  of  from  115  to  150  feet  through 
the  bar  at  the  mouth  of  the  river,  a  channel  with  a  depth  of  22  feet  at 
mean  low  water  and  a  width  of  250  feet  from  Penrose  Ferry  Bridge 
to  Fifty-eighth  street,  near  Gibson  Point,  except  at  Yankee  Point, 
where  the  width  is  300  feet.  From  a  point  opposite  Fifty-eighth 
street  the  channel  has  a  width  of  from  150  to  200  feet  and  a  mean  low- 
water  depth  of  20  feet  to  a  point  about  500  feet  above  Harrison's 
wharf. 

During  the  fiscal  year  ending  June  30,  1898,  a  survey  of  the  river, 
made  in  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
June  3, 1896,  was  completed  from  the  mouth, to  Walnut  Street  Bridge, 
a  distance  of  7.39  miles,  and  a  project  for  further  improvement  was 
submitted  on  March  5,  1898.  The  project  provides  for  the  formation, 
by  dredging,  of  a  channel  with  a  depth  of  26  feet  at  mean  low  water 
and  a  bottom  width  of  100  feet  from  outside  the  bar  to  Penrose  Ferry 
Bridge  (1^  miles),  and  thence  a  bottom  width  of  390  to  400  feet  to 
Gibson  Point  (about  3  miles);  from  Gibson  Point  to  Walnut  Street 
Bridge  (about  2.9  miles),  for  a  channel  22  feet  deep  at  mean  low  water 
and  a  bottom  width  varying  from  320  to  400  feet.  The  total  cost  of 
the  work  was  estimated  at  $3,153,000. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  during  the  year  ending  December  31,  1900,  revenue  to  the 
amount  of  $21,759,700.98.  The  nearest  fort  and  light-houses  are  respectively  Fort 
Mifilin  and  Schuylkill  River  range  lights. 

Money  statement. 


July  1,  1900,  balance  unexpended  

June  30,1901,  amount  expended  during  fiscal  year, 


$11, 100.  00 
11, 100. 00 
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Al'PUOlMtlATIONS. 


Act  of— 

Juno  11, 1870   $15,000 

March  .*{,  1871    10,000 

June  10,  1872   40,  (K)0 

Mnrch  :5,  1873   40,  (X)0 

June       1874   20,000 

Marcli      1875   20,  (KK) 

Au^mst  14,  187()   20,  (K)0 

June  18,  1878   -W,  000 

March  3,  1870   25,000 

June  14,  1880   40,  0(H) 

March  3,  1881    40,  000 


Act  of— 

Auf^MiHt  2,1882   $25,000 

July  5,  1884   25,  (MM) 

AujVuHt  5,  188()   18,750 

Au^Mist  11,  1888   25,  (MM) 

Septenil)er  10,  1890    45,  (MM) 

Julv  13,  1802    4(5,250 

Au^'ust  18,  1804   20,000 

June:},  1890   20,000 

Total                            -.  525,000 


EXPENDITURES. 


Total  to  June  30, 1901   $525,  000 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
River  for  the  years  ending  December  31,  1899  and  1900,  has  been ,  compiled  from 
returns  made  by  shippers,  consignees,  and  carriers: 

Movement  of  vessels. 


Class. 

1899. 

1900. 

Arrivals. 

Depar- 
tures. 

Arrivals. 

Depar- 
tures. 

148 
314 
4,858 

555 
172 
3, 166 

178 
167 
5,090 

434 
214 
3,615 

Total  

5,320 

3,893 

5,435 

4,263 

Movement  of  freight. 


Articles. 


Quantity.  Value 


1900. 


Quantity. 


Value. 


Asphalt  

Chemicals  

Clay  

Coal  

Coal  tar  

Hay  

Hemp  and  jute  ... 

Ice  

Iron: 

Manufactured 

Ore  

Licorice  root  

Ltunber  

Stone: 

Building  

Paving  

Sand  

Wood  rcord)  

Miscellaneous  


Total. 


Tons. 
13, 128 
35, 156 


459,233 


1,387 
4,407 
84, 957 

275 
127,300 
3,456 
3,724 

17,864 
23, 497 
564,088 
13,250 
38, 412 


1,390, 134 


S341, 280 
348, 869 


1, 599, 677 


8,325 
264, 420 
149, 914 

9,866 
1,018,400 
414,  720 
102,209 

111, 914 
44,341 

298, 070 
71,643 
1,921,921 


6,705,569 


15, 637 

28, 419 
5, 127 
538, 506 

12, 973 
1,500 
5,608 

49, 432 

2,363 
78, 759 
12, 222 
14,417 

32, 451 
21,032 
355, 656 
13, 671 
74, 452 


1,262,225 


$415,  710 
409,566 
10, 254 
1, 126, 516 
194, 595 
8,250 
336, 180 
81,449 

115,862 
610, 072 
1, 045, 080 
215,232 

312, 864 
45, 857 

260, 479 
64,596 

686, 266 


5,938,828 
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Movement  of  freight — Continued. 


Articles. 


DEPARTURES. 


Asphalt  

Chemicals  

Coal  

Coal  tar  

Flour  and  meal  

Grain  

Iron,  manufactured  

Manure  

Oil  cake  

Petroleum  and  products . 

Stone  (paving)  

Miscellaneous  


Total 


Quantity.  Value. 


Tons. 
1,969 
41, 624 
122, 485 


16,957 
578, 500 
5,478 
50,272 
5,205 
1,136, 616 


134, 582 


2,093, 


68,915 
433,012 
384, 355 


1,695,700 
8,500,000 
S24, 525 
61,234 
135, 330 
17,109,652 


4, 205. 


32,918, 122 


1900. 


Quantity.  Value 


Tons. 
1,643 
2,127 
18, 530 
5,328 
3,903 
531, 328 
12,895 
29,285 
11, 287 
952, 528 
12, 746 
131, 129 


1, 712, 729 


H  3. 

IMPEOVEMENT  OF  ICE  HARBOR  AT  MARCUSHOOK,  PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  918. 

Since  1889  expenditures  have  been  confined  to  maintenance  and 
repairs.  During  the  fiscal  year  ending  June  30,  1898,  two  landing 
piers  were  repaired  and  a  new  mooring  post  placed,  at  a  cost  of  |700, 
including  inspection  and  superintendence.  The  funds  now  available 
are  considered  sufficient  for  all  probable  necessities. 

No  work  was  done  during  the  past  fiscal  year. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1900,  amounting 
to  $21,759,700.98.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin 
and  Cherry  Island,  rear. 

Money  statement. 

July  1,  1900,  balance  unexpended 
July  1,  1901,  balance  unexpended 


$1,  ni.  72 

1,  715.  72 


APPROPRIATIONS. 


Act  of— 

June  23,  1866    $5,  000 

March  2,  1867   94,  000 

January  14,  1880    35,  000 

March  3,  1881   30,000 

August  2,  1882    15,  000 


Act  of— 

August  5,  1886    $15, 000 

August  11,  1888    15,000 

September  19,  1890   5,  000 


Total   214,000 


EXPENDITURES. 


Total  to  June  30,  1901 


1212,  284.  28 
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H  4- 

CONSTRUCTION  OK  IKON   IMKK  IN   DKLAWAKK  BAY,  NEAR  LEWES, 

DELAWARE. 

An  account  of  this  Nvork  is  contained  in  the  Annual  Reports  of  th(^ 
Chief  of  Knoiiieors  for  ISIMI,  pa^e  !)20,  and  l!)0(),  pa<^e  1574. 

The  river  and  harbor  act  of  Tune  3,  1«S1)0,  api)r()priated  >i^7, for 
the  maintenance  and  repair  of  this  pier.  Of  this  amount  the  sum  of 
^0,722.3t)  was  (»xpend(^d  for  r(»pairs  durin<>'  the  Hscal  yearendin<^  June 
30,  181)8;  $100  was  expended  duriii^-  jiscal  year  endino-  June  30,  1899, 
for  the  construction  of  a  st()ra<4"e  platform  near  tlu*  head  of  the  pier, 
and  during'  the  fiscal  year  endino-  J  une  30,  1900,  the  sum  of  Ji>17.0l  was 
expended  in  makin<»-  slight  repairs  to  the  pier  sui)erstructure. 

Durino-  the  past  tiscal  3^ear  no  work  has  been  done  or  liabilities 
incurred. 

It  is  proposed  to  hold  the  sum  of  $820. 60,  which  remains  availaljle, 
for  maintenance  and  repairs  as  needed. 
The  funds  now  available  are  considered  sufficient  for  present  needs. 

This  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilniin^rton,  where  the  anionnt  of  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1900,  was  $15,500.  The  nearest  fort  and  light-house  are,  respectively,  Fort 
Delaware  and  Delaware  Breakwater  light. 

Money  statemmt. 

July  1,  1900,  balance  unexpended   $820.  60 

July  1,  1901,  balance  unexpended   820. 60 


APPROPRIATIONS. 


A  ct  of — 

July  15, 1870    $225,  000 

June  23, 1874   10,  000 

March  3, 1875    25,  000 

March  3, 1875    15,  000 

August  14, 1876   30,000 

June  18, 1878   20,000 

March  3, 1879    10, 500 


Act  of — 

June  14, 1880  1  $10,000 

March  3, 1881    10,  000 

August  2, 1882   13,000 

April  4, 1890    10,  000 

June  3, 1896   7,660 


Total   386,160 


EXPENDITURES. 

Total  to  June  30,  1901   $385, 339.  40 


H  5. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  922;  1897,  page  1214;  and 
1898,  page  1094. 

During  the  fiscal  year  ending  June  30, 1899,  a  thorough  examination 
of  the  breakwater  was  made.    The  final  report  on  the  work  was  sub- 
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mitted  on  June  19,  1899.  This  report  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  page  1316. 

During  the  past  hscal  year  a  survey  of  the  Breakwater  Harbor  was 
made  in  June,  1901.  From  this  survey  it  appears  that  the  scouring 
which  from  the  time  of  the  completion  of  the  breakwater  up  to  June, 
1899,  had  occurred  over  the  entire  protected  anchorage  site,  has  during 
the  past  two  years  been  confined  to  the  eastern  half  of  that  area,  while 
over  the  western  half  shoaling  has  occurred.  In  the  areas  A,  B,  C,  and 
D,  referred  to  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1899,  page  1354,  the  depths  in  sections  A  and  B  have  decreased  from 
13.2  feet  and  13.05  feet  to  13  feet  in  both  sections,  while  the  depths  in 
sections  C  and  D  have  increased  from  19.5  feet  and  18.1  feet  to  20  feet 
and  19.7  feet,  respectively. 

A  comparison  of  the  surveys  of  1899  and  1901  shows  that  the  result- 
ant scour  over  the  entire  protected  anchorage  area  in  the  past  two  years 
has  amounted  to  0.35  foot. 

The  funds  now  available  are  considered  sufficient  for  present  needs, 
and  it  is  proposed  to  hold  the  sum  of  $884.57,  the  available  balance, 
for  maintenance  and  repairs  as  needed. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinity  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  harbor  of 
refuge,  Delaware  Bay,  Delaware. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1900,  was  $15,500.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
light  the  nearest  light-house. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1, 056. 02 

June  30,  1901,  amount  expended  during  fiscal  year   171.  45 

July  1,  1901,  balance  unexpended   884.  57 


APPROPRIATIONS. 


Act  of — 

May  7, 1822  $22,  7C0.  00 

May  23, 1828    250,000.00 

April  23, 1830   162,000.00 

March  2, 1831    208,  000.  00 

July  3, 1832   270,000.00 

March  3, 1833    270,  000.  00 

June  28,1834   270,000.00 

March  3, 1835    100,  000.  00 

July  2, 1836    100,000.00 

July  4, 1836  (survey)  ...      1,  000.  00 

March  3, 1837    141,  000.  00 

July  7,1838    150,000.00 

August  30, 1852   30,  000.  00 


Act  of — 

June  23, 1866   $107, 910. 00 

March  2, 1867    109,  493.  70 

August  2, 1882   125,  000.  00 

July  5, 1884   75, 000.  00 

August  5, 1886   56,  250.  00 

August  11, 1888   100, 000.  00 

September  19, 1890  ...  80,  000.  00 

July  13, 1892    50,  000. 00 

August  18, 1894   50, 000.  00 

June  3, 1896   80,000.00 


Total   2,808,353.70 


Total  amount  appropriated  under  present  project  to  June  30,  1901  $616,  250.  00 


EXPENDITURES. 


Total  to  June  30,  1901   

Total  under  present  project  to  June  30, 1901 


$2, 192,  275. 15 
615.  365.  43 
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H  6. 

CONSTRUCTION  OK  1IARIU)R  OF  REFU(iK,  I  )I':LA  W  A  RK  HAY,  DELAWARE. 

An  jKU'oiiut  of  this  improvomont  is  contjiinod  in  t\n\  Anniuil  Report 
of  tlio  C'hiof  of  KnginiMM-s  for  1S1)7,  paoc  121(). 

Diirintj^  the  lisciil  year  ending  »Iune  30,  18t)8,  under  a  (;ontract  with 
Messrs.  Hughes  Hros.  &  Bangs,  dated  Feliruary  15, 1S{)7,  281),7(){)  tons 
of  stone  were  dc^posited  in  the  work,  the  total  amount  deposited  to 
June  30,  1S98,  being  2i>8,744:  tons. 

During  the  fiscal  year  ending  June  30,  181M),  under  the  same  con- 
tract, 4r)0,l()0  tons  of  stone  were  deposited  in  the  work,  the  total 
amount  deposited  to  June  30,  1899,  being  719,201  tons. 

During  the  tiscal  year  ending  June  30,  1900,  under  the  same  con- 
tract, 315,895  tons  of  stone  were  deposited  in  the  work,  the  total 
amount  deposited  to  June  30,  1900,  being  1,095,099  tons. 

During  the  past  fiscal  3^car,  under  the  same  contract,  277,517  tons  of 
stone  were  deposited  in  the  work,  the  total  amount  deposited  to  June 
30,  1901,  being  1,372,61(5  tons. 

The  contract  above  referred  to  provides  for  the  complete  construc- 
tion of  the  breakwater,  to  be  paia  for  as  appropriations  may  from 
thne  to  time  be  made  by  law.  It  required  the  placing  of  125,000  tons 
of  stone  during  the  year  ending  December  31,  1897,  as  estimated  by 
the  engineer  ofiicer  in  charge,  under  the  terms  of  the  contract,  and 
for  the  continuance  of  the  work  as  rapidly  as  may  be  required  by  the 
engineer  officer  in  charge,  to  the  extent  of  placing  280,000  tons  during 
any  one  calendar  year,  provided  sufficient  funds  are  available  for  pay- 
ment therefor.  The  work  is  required  to  be  commenced  on  or  ))efore 
May  1,  1897,  and  to  be  completed  on  or  before  December  31,  1901, 
unless  prevented  b}^  lack  of  funds. 

On  December  31,  1897,  131,106  tons  of  stone  had  been  deposited  in 
accordance  with  the  terms  of  the  contract.  The  condition  of  the  work 
on  June  30,  1901,  was  as  follows: 

Beginning  at  the  stake  light  which  was  erected  May  4, 1897,  to  mark 
the  initial  point  of  the  upper  part  of  the  work,  and  running  SSE.  J  E. 
for  a  distance  of  5,340  feet,  and  thence  S.  by  E.  a  farther  distance  of 
2,695  feet,  making  a  total  length  of  8,035  feet,  the  substructure  had 
been  brought  to  a  width  of  about  41  feet  at  mean  low  water.  The 
superstructure  had  been  constructed  for  a  distance  of  4,740  feet  and 
partly  constructed  for  a  farther  distance  of  2,680  feet. 

In  addition  to  'the  construction  of  the  breakwater,  the  project  for 
the  harbor  of  refuge  provides  for  the  construction  of  a  row  of  ten  ice 
piers  across  the  upper  end  of  the  harbor  to  protect  it  from  ice  descend- 
ing the  bay. 

A  project  for  the  construction  of  these  ice  piers  was  submitted  on 
April  5,  1900,  and  approved  by  the  Secretary  of  War  on  April  23, 
1900. 

Under  date  of  September,  7,  1900,  a  contract  was  entered  into  with 
Messrs.  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  and  approved 
October  2,  1900,  for  the  complete  construction  of  the  ice  piers.  This 
contract  provides  for  the  complete  execution  of  the  work,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law.  It 
requires  the  placing  of  64,500  tons  of  stone,  the  work  to  be  commenced 
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on  or  before  November  3,  1900,  and  to  be  completed  on  or  before 
December  31,  1901,  unless  prevented  by  lack  of  funds. 

Work  under  the  contract  was  commenced  in  October,  1900,  and  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1901,  39,562  tons  of 
stone  had  been  placed  in  the  ice  piers,  thereby  partly  constructing  the 
substructures  of  all  ten  of  the  piers  and  partly  constructing  the  super- 
structures of  two  of  them. 

The  funds  on  hand  are  considered  sufficient  for  the  completion  of  the 
work  now  projected  under  the  two  existing  contracts. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December 
31, 1900,  was  $15,500.  Fort  Delaware  la  the  nearest  fort,  and  the  Breakwater  light  is 
the  nearest  light-house. 

Money  statement. 

July  1,  1900,  balance  unexpended  $722,044.  47 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901   213,  000.  00 

935, 044. 47 

June  30,  1901,  amount  expended  during  fiscal  year   496, 623.  56 

July  1,  1901,  balance  unexpended   438, 420. 91 

July  1,  1901,  outstanding  liabilities   93,  397.  88 

July  1,  1901,  balance  available   345, 023.  03 


APPROPRIATIONS. 


Act  of — 

June  3, 1896   $5,000 

June  4,  1897   394,  334 

July  1,  1898   800,  000 

March  3,  1899   377,  000 


Act  of — 

June  6,  1900   $450,000 

March  3,  1901   213, 000 

Total   2,239,334 


EXPENDITURES. 

Total  to  June  30,  1901    $1,  800, 913.  09 


CONTRACTS  IN  FORCE,  WITH  NAMES  OF  CONTRACTORS,  DATE  OF  APPROVAL,  OF  BEGINNING 

WORK,  AND  EXPIRATION. 

1.  With  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  dated  February  5,  and  approved 
February  20,  1897,  for  complete  execution  of  the  work  of  constructing  a  stone  break- 
water, to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  by  law.  To 
be  commenced  on  or  before  May  1,  1897,  and  completed  on  or  before  December  31, 
1901,  unless  prevented  by  lack  of  funds. 

2.  With  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  dated  September  7,  1900,  and 
approved  October  2,  1900,  for  complete  execution  of  the  work  of  constructing  a  row  of 
ten  ice  piers,  to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  by  i'aw. 
To  be  commenced  on  or  before  November  3,  1900,  and  completed  on  or  before 
December  31,  1901,  unless  prevented  by  lack  of  funds. 
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( •( » M  M  i  :  l{(  •  I  A  I ,  S  r  A  'I'  I  H  I"  I  (  s. 


During'  llic  vcar  cndiiijj;  DcccinlKT  .{l,  liHM),  (he  foUow  iiijj;  vcsHclHctsillcd  ul  Dcluwarc 
r>n':il<\v:ilrr  for  the  reasoiia  given: 


Stoamers. 

62 
92 

Sliij)s. 

Burks. 

BrigK. 

Schoon- 
ers. 

BarjfCH. 

Total, 

12 

5 

23 
4 

4 

1,311 
2 

72 
1,850 
2 

For  harbor  

3 

4i6 

'I'otal  

17 

27 

3 

1,317 

416 

1,924 

In  addition  to  the  above,  about  2,200  craft  under  80  tons  have  used  the  breakwater 
for  harborage. 


H  7- 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

An  account  of  this  iniprov^cnient  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  925,  and  1900,  page  1578. 

During  the  fiscal  year  ending  June  30,  1900,  under  a  contract  with 
John  L.  Mills,  of  Camden,  N.  J.,  the  work  under  the  project  approved 
April  8,  1899,  was  completed  by  the  formation  of  a  channel  from  0  to 
7  feet  deep  at  mean  low  water,  over  a  width  of  30  feet  for  a  length  of 
1,536  feet  through  the  shoal  below  Moores  landing.  The  quantity  of 
material  removed  under  the  contract  amounted  to  5,879  cubic  yards, 
place  measurement. 

During  the  past  fiscal  3^ear  no  work  has  been  done  in  connection  with  • 
this  improvement,  the  project  having  been  completed  b}^  the  exhaus- 
tion of  available  funds. 

This  work  is  situated  in  the  collection  district  of  Burlington,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31,  1900.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  lights  are 
the  nearest  light-houses. 

Money  statement. 


July  1,  1900,  balance  unexpended   $467.  23 

June  30,  1901,  amount  expended  during  fiscal  year   67.  53 


July  1,  1901,  balance  unexpended   ^  399.  70 


A  PPROPRI ATIONS. 

Below  the  Forks. 

Act  of— 

March  3,  1881   $10,000.00 

August  2,  1882    10, 000.  00 

September  19,  1890   10,  000.  00 

  $30, 000.  00 


^  Balance  remaining  from  appropriation  of  August  18,  1894,  and  not  available  for 
expenditure  under  present  project. 
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Mount  Holly  Branch. 

Act  of— 

July  13,  1892   $5,000.00 

August  18,  1894    3, 000.  00 

  $8,000.00 

Lumberion  Branch. 

Act  of — 

June  3,  1896    2,  000.  00 

March  3,  1899   2, 000.  00 

  4,  000.  00 


Total   42, 000.  00 


EXPENDITURES. 

Total  to  June  30,  1901    $41, 500.  21 

Carried  to  the  surplus  fund  in  July,  1890   100.  09 

Redeposited  to  credit  of  appropriation  December  21,  1895   399.  70 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  31,  1899  and  1900. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1899. 

1900. 

1899. 

1900. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Num- 
ber. 

Tons. 

Steamers  

Sailing  vessels  

Barges  and  canal  boats  

Tugs  

505 
160 
1,624 

102, 300 
8,200 
454, 730 

399 
90 
998 
834 
160 

139, 650 
8,500 

306, 386 
17,514 
1,600 

505 
160 
1,624 

102,300 
8,200 
454, 730 

399 
90 
998 
834 
160 

139, 650 
8,500 

306, 386 
17,514 
1,600 

Pleasure  craft,  etc  

Total  

2,289 

565,230 

2,481 

473, 650 

2,289 

565,230 

2,481 

473, 650 

Freight  statement. 


Articles. 

1899. 

1900. 

Quantity. 

Value. 

Quantity. 

Value. 

ARRIVALS. 

Tons. 

3,800 
38,000 

3,000 

5,000 
12,000 
300 
63,000 

6, 100 

$26,000 
152,000 

16,000 
100,000 

22,000 
6,350 

94,500 
300,000 

Tons. 

Coal  

6,720 

S26, 880 

3, 399 

67, 980 

1,900 
21, 952 
12,000 

28,500 
34, 300 
942, 857 

Manure  

Miscellaneous  

Total  

131, 200 

716,850 

45, 971 

1,100,517 

DEPARTURES. 

Clay  

7,840 
175 
2,000 
302, 904 
9.000 

12,500 
17,500 
280,000 
270, 450 
707, 143 

Fish  

210 
3, 120 
246, 742 
6,000 

17,500 
420, 000 
211,153 
320, 000 

Produce  

Sand  and  gravel  

Miscellaneous  

Total  

256,072 

968,653 

321, 919 

1, 287, 593 

ArrKNDlX   11  KKPOltT  OK   1.1  KH  T.  (OL.   RAYMOND.  1 


H  8. 

IMIMIOVKMKNT  OF  CKIOMK,  NIIW  .IMKSKY. 

All  accoiiiit  of  tills  imj)r()\'('in('nt  is  contained  in  the  Annual  lif^ports 
of  the  Chief  of  Knjrinocrs  for  181M),  pajrc  1)81;  LS1>7,  pajrc  1128;  1898, 
l)aov  ILOO,  and  181M),  pa^^e  18()(). 

Diirino^  the  past  fiscal  yoar  no  work  lias  Ix^on  dono. 

Then*  is  an  available  halanci*  of  $S,Si^8.!K)  rcinainin*^-  from  the 
appn)})riation  of  ,Junc  l>,  ISIM),  which  it  is  proposed  to  use  under 
another  conti'act  in  conipletint;-  the  improvement  accordinj^  to  pi'oject 
as  soon  as  the  city  of  CaindiMi  removes  or  Iowcm-s  the  wat(M-  l)i])('  at 
State  Street  l^ridoe  below  the  plane  of  proposed  dred^^in*^.  'Iiie  pipe 
at  its  present  heijjfht  limits  the  draft  of  vessels  and  destroys  the  value 
of  the  improvement.  The  iiroject  can  be  completed  with  the  funds 
now  available. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry.  The  collections  during  the  year  ending  De(;einl)er  31,  19(X),  amounted 
to  $21,759,760.98.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin 
and  Upper  Horseshoe  range  lights. 

Money  statement. 


July  1,  1900,  balance  unexpended   $8,  824.  85 

June  80,  1900,  amount  expended  during  fiscal  year   .95 

July  1,  1901,  balance  unexpended   8,  823.  90 


APPROPRIATION. 

Act  of  June  3,  1896  "   $37, 000 

EXPENDITURES. 

Rebuilding  dike  on  Government  reservation  in  Delaware  River  at  Wood- 
bury Creek   $2, 500.  00 

Improvement  of  Cooper  Creek,  New  Jersey   25,  676. 10 

Total  to  June  30,  1901    28, 176. 10 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  31,  1899  and  1900. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1899. 

1900. 

1899. 

1900. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Sailing  vessels  

Barges  and  canal  boats  

76 
154 
1,134 

22, 800 
61,600 
232,  800 

108 
79 
1,099 

27,000 
30, 400 
274, 750 

76 
154 
1,134 

22, 800 
61,600 
232, 800 

108 
79 
1,099 

27,000 
30, 400 
274,  750 

Total  

1,364 

317, 200 

1,286 

332, 150 

1,364 

317,200 

1,286 

3.32, 150 

ENG  1901  84 
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Freight  statement. 


Articles. 


Quantity.  Value, 


Quantity.  Value 


Arrivals. 

Asphalt  

Brick  

Chemicals  

Clay  

Coal   

Fertilizer  

Grain  

Hay  

Iron: 

Pig  

Scrap  

Lumber  

Manure  

Oil  

Sand  

Stone  

Miscellaneous  

Total  

Departures 

Chemicals  

Fertilizers  , 

Iron,  manufactured .-.  

Produce  

Miscellaneous  

Total  


Tons. 
105 
135 
10, 251 
766 
51, 776 
6,790 
1,400 
2,211 

36, 272 
663 
300 
25,750 
8,078 
15, 949 
650 
2, 215 


163, 311 


85 
9,680 
13, 357 
37,500 
1,850 


62, 472 


$3,  675 
1,360 
79, 380 
766 
140, 013 
88, 330 
20,000 
19, 248 

544,080 
9,945 
6,300 
38, 075 
130, 977 
11, 585 
650 
135,  452 


Tons. 
259 
212 
9,498 


53, 414 
3,480 
280 
1,025 

34, 200 


1,200 
29, 362 

5, 586 
10, 565 
637 

3, 150 


152,868 


1,694 
193, 600 
333, 925 
720,  600 
162,  500 


11, 950 
4,  700 
11,300 
30,000 
19, 320 


1, 412, 319 


77, 270 


Hg. 

IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  page  1364. 

The  project  for  this  improvement  was  adopted  by  Congress  in  the 
river  and  harbor  act  of  March  3,  1899,  which  appropriated  $25,000  for 
the  improvement,  subject  to  the  following  provision: 

Provided^  That  no  part  of  any  money  appropriated  for  this  project  in  excess  of 
eight  thousand  dollars  shall  be  expended  for  right  of  way  privileges,  easements,  or 
other  rights  above  the  phosphate  works  and  below  Paulsboro,  and  no  part  thereof 
shall  be  expended  for  any  such  purpose  unless  all  rights  are  secured  for  an  amount 
not  in  excess  of  said  sum  of  eight  thousand  dollars. 

The  negotiations  for  the  right  of  way  privileges,  easements,  and 
other  rights  above  the  phosphate  works  and  below  Paulsboro,  which 
were  carried  on  during  the  iiscal  3^ear  ending  J  une  30,  1900,  resulted 
in  the  accjuisition  of  the  title  in  fee  simple  to  the  necessary  property 
belonging  to  Mr.  Howard  W.  Miller,  after  condemnation  proceedings, 
and  in  the  purchase  of  the  necessar}^  right  of  way  through  the  lands 
of  Mr.  Matthew  Gill.  The  sum  of  $-1,642.35  was  paid  to  Mr.  Miller 
and  to  Mr.  Sanuiel  E.  Moore,  mortgagee,  on  September  19,  1900,  as 
the  award  for  property  taken,  and  the  sum  of  $3,357.65  was  paid  to 
Mr.  Gill  on  the  same  date  as  the  price  of  the  right  of  way  purchased 
from  him.  These  payments  were  within  the  limit  of  $8,000,  as  speci- 
fied in  the  act,  and  secured  all  the  necessary  rights  of  wa}^  for  the 
formation  of  the  proposed  cut-olf  channels  between  the  phosphate  works 
and  Paulsboro. 
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Un(l(M'  (hitv,  of  September  24,  1900,  ji  project  was  submitted  for  the 
expiMuliture  of  th(n)jil}Uiee  of  $17,000  rem5iii)iii<i-  from  the  jippiopriji- 
tioii  of  Mjiich  I-i,  lSI>t),  after  payino-  for  the  necessary  l  ights  of  way. 
This  project  provides  for  {m\  formation  of  a  channel  S  feet  fUHij)  at 
mi^aii  low  water  and  80  feet  wide  at  bottom  from  Paulsboro  toward 
the  ])h()s])hate  works  by  way  of  the  eut-otl's  as  far  as  available  funds 
will  permit.    This  ])roject  was  a[)proved  on  Sept(^mber  i^S,  IHOO. 

Under  date  of  DiH'emberH,  IJMIO,  a  ('ontract  was  entered  into  with 
the  American  l)redt»in<jf  C'ompany,  of  Philadel])hiu,  I*a.,  und  ai)proved 
December  11^,  11)00,  for  the  work  re(juii  (Hl  undi^i'  the  project. 

During-  the  past  fiscal  year  operations  under  this  contract  were  in 
proo^ress  from  December  17,  1900,  until  April  8,  1901,  when  the  work 
was  completed. 

The  funds  available  were  sulficient  for  the  formation  of  all  three  of 
the  cut-offs  between  Paulsboro  and  the  phosphate  works,  together  with 
the  approaches  to  the  same,  and  for  the  construction  of  the  necessary 
meadow  banks.  By  the  work  done  120,819  cubic  yards  of  material, 
place  measurement,  were  removed  from  the  channel  of  the  creek,  of 
which  8,188  cubic  yards  were  placed  in  the  mejidow  })anks  constructed 
under  the  contract,  and  the  remaining  112,()8()  cu})ic  yards  were 
deposited  behind  the  banks  on  the  meadows  adjacent  to  the  cuts.  The 
total  length  of  cut-off  channel  of  the  projected  dimensions  formed 
under  the  contract,  as  measured  between  the  original  low-w  atcr  lines, 
was  2,590  linear  feet,  and  the  total  length  of  meadow  bank  constructed 
along  the  line  of  the  cut-off  channels  was  4,880  feet.  The  total  cost 
of  this  work,  including  inspection  and  superintendence,  was  $16,847.73. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1900,  amounting 
to  $21,759,700.98.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin 
and  Tinicum  Island  range  lights. 

Money  statement. 


July  1,  1900,  balance  unexpended   $25,000.00 

June  30,  1901,  amount  expended  during  fiscal  year   24,  847.  73 

July  1,  1901,  balance  unexpended   152.27 

Amount  (estimated)  required  for  completion  of  existing  project   120, 030.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPBOPRIATIONS. 

Act  of  August  2,  1882   $3, 000 

Act  of  March  3,  1899   25, 000 

Total   28,000 


EXPENDITURES. 

For  land  required   $8,  000.  00 

Under  projects   19,  843.  73 

Total  to  June  30,  1901   $27, 843.  73 
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COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1899  and,  1900. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1899. 

1900. 

1899. 

1900. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Steamers  

Sailing  vessels  

Barges  and  canal  boats  

Total  

1,154 
776 
902 
136 

62,854 
65,800 
100,010 
20,400 

1,140 
792 
802 
164 

61,500 
70,400 
90,250 
27,500 

1,154 
776 
902 
136 

62,854 
65,800 
100,010 
20, 400 

1,140 
792 
802 
164 

61,500 
70,400 
90,250 
27,500 

2,968 

249,064 

2,898  249,650 

2,968 

249,064 

2,898 

249, 650 

Freight  statement. 


Articles. 

1899. 

1900. 

Quantity. 

Value. 

Quantity. 

Value. 

ARRIVALS. 

Tons. 
525 
7,505 
6,600 
19,500 
3,100 
5,200 
350 
33,000 
300 
1,000 
2,500 
6,560 

$35,000 
77,400 
21,400 
253, 000 
14,000 
144,500 
35,000 
66,000 
5,000 
750 
9, 750 
480,000 

Tons. 

600 
10,862 
7,200 
22,850 
3,000 
5,000 
80 

40,000 
150 
1,200 
3,000 
7,200 

$2,400 
108, 670 
21,600 
275,400 
18,000 
100,000 
8,000 
60,000 
2,500 
1,200 
12,000 
1,080,000 

Fertilizer  material  

Hay  

Lumber  

Machinery  

Manure  

Salt  

Sand  

Stone  

Total  

86,140 

1, 141, 800 

101, 142 

1, 689, 770 

DEPARTURES. 

1,910 
24,350 

3,650 
14, 100 
33,000 
400 

2,100 

25,500 
390, 750 
160,000 

14,100 
778,500 
1,200 

42,000 

840 
29, 475 
4,200 
15,000 
35,000 
300 
3,000 

4,200 
421,300 
175,000 
15,000 
840,000 

1,200 
150,000 

Manufactured  goods  

Miscellaneous  

79,510 

1,412,050 

87,815 

1,606,700 

H  10. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  928,  and  for  1899,  page 
1358. 

The  river  and  harbor  act  of  March  3,  1899,  appropriated  $3,000  for 
continuing  this  improvement. 

During  the  fiscal  year  ending  June  30,  1900,  under  contract  dated 
June  22,  1899,  with  the  River  and  Harbor  Improvement  Compan}^  of 
Camden,  N.  J.,  the  shoals  at  Smith  Reeves,  below  the  Square,  below 
and  above  Robinsons  Landing, Upper  and  Lower  Fowsers,  Upper  and 
Lower  Lamberts,  and  Quinton  were  dredged  to  a  depth  of  6  feet  at 
mean  low  water  over  widths  of  75  and  60  feet.  The  total  amount  of 
material  removed  under  this  contract  was  14,690  cubic  yards,  place 
measurement,  and  the  total  length  of  channel  improved  was  5,412 
feet.  The  total  cost  of  the  work,  including  inspection  and  superin- 
tendence, was  $2,923.46. 
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Diirinj*'  the  j)ast  riscal  year  no  work  under  this  project  has  })een  done 
and  no  liabilities  have  been  incurred.  About  four-hfths  of  the  work 
provided  by  the  project  has  been  accomplished. 

TluH  work  is  HiUiattnl  in  the  collectioti  district  of  Brid^eton,  N.  J.,  which  \»  the 
nearest  i)ort  of  entry,  at  whi(;h  no  revenue  was  colle(!te<l  (hiring  thit  year  (indinj^ 
December  'M,  1900,  The  nearest  fort  is  Fort  Dehiware,  and  the  Reedy  Ishind  hj;ht 
is  the  nearest  Hght-house. 

M(mey  Rtatemmt. 

Amount  (estimated)  required  for  completion  of  existing?  proiect   $7,000,00 

Amount  that  can  be  profitiibly  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901    7, 000, 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


Act  of — 

September  19, 1890 

July  13, 1892  

August  18, 1894  


$6,000 
3,000 
3,000 


Act  of — 

June  3,1896.. 
March  3, 1899 

Total  


$3, 000 
3,000 


18,000 


EXPENDITURES. 

Total  to  June  3,  1901   $18, 000 


COMMERCIAL  STATISTICS. 


Arrivah  and  departures  of  vessels  for  the  years  ending  December  31^  1899  and  1900. 


Kind  of  vessel. 

•  Arrivals. 

Departures. 

1899. 

1900. 

1899. 

1900. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Steamers  

65 
20 
60 

7,200 
2,000 
10,500 

65 
20 
60 

7,400 
2,500 
12,500 

65 
20 
60 

7,200 
2,000 
10,500 

65 
20 
60 

7,400 
2,500 
12,500 

Sailing  vessels  

Total  

145 

19,700 

145 

22,400 

145 

19,700 

145 

22,400 

Freight  statement. 


Articles. 

1899. 

1900. 

Quantity. 

Value. 

Quantity. 

Value. 

ARRIVALS. 

Coal  

Tons. 

9,500 
11,600 

3,000 

3,000 
500 

1,800 
11,500 

822,500 
22,400 
35,000 
5,500 
7,800 
110,000 
195,000 

Tons. 

10,500 

11,600 
3,000 
3,000 
500 
2,000 

11,500 

S31,500 
22, 400 
37,000 
6,000 
9,000 
150,000 
195,000 

Glass  sand  

Lumber  

Soda  ash  

Tin  plate  

Miscellaneous  

Total  

40,900 

398,200 

42, 100 

450,900 

DEPARTURES.  • 

Canned  goods  

9,000 
2,300 
2,500 
1,200 
125 
2,000 

400,000 
150,000 
41,000 
12,000 
2,500 
3,700 

9,500 
2,500 
2,500 
1,500 
125 
2,500 

400,000 
180,000 
42,000 
15,000 
3,500 
4,000 

Glassware  

Grain  

Produce  

Ship  timber  

Miscellaneous  

Total  

17, 125 

609,200 

18,  625 

644,500 
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H  II. 

IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

An  account  of  this  improvement  is  contained  in  the  Annnal  Reports 
of  the  Chief  of  Engineers  for  1896,  page  933;  1897,  page  1225;  1898, 
page  1102;  1899,  page  1362,  and  1900,  page  1585. 

During  the  past  fiscal  year  no  work  has  been  done  in  connection 
with  this  improvement. 

It  is  proposed  to  hold  the  sum  of  1841.72,  which  remains  available, 
for  maintenance  and  repairs  which  may  become  necessary  from  time 
to  time.  The  funds  now  available  are  considered  sufficient  for  all 
probable  needs. 

This  work  is  situated  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry  at  which  no  revenue  was  collected  during  the  year  ending 
December  31,  1900.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  light 
is  the  nearest  light-house. 

Money  statement. 


July  1,  '1900,  balance  unexpended   $841.  90 

June  30,  1901,  amount  expended  during  fiscal  year   .18 


July  1,  1901,  balance  unexpended   841.  72 


APPROPRIATIONS. 

Act  of— 

July  13,  1892   $3,  000 

August  18,  1894    3, 000 

June  3,  1896    3, 000 

March  3,  1899    8, 000 


Total   17,000 


EXPENDITURES. 

Total  to  June  30,  1901    $16, 158.  28 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  years  ending  December  SI,  1889  and  1900. 


Kind  of  vessel. 

Arrivals. 

Departures. 

1899. 

1900. 

1»99. 

1900. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

Tons. 

Sailing  vessels  

100 

2,600 

100 

2,500 
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Fi'CKjht  Mdii  lilt  lit. 


Articles. 

1899. 

1900. 

Quantity. 

Value. 

Quantity. 

Value. 

AUKIVAI-H. 

Tons. 
2,000 
1 ,  HOO 
1,200 
f),  .'iOO 
8  200 
2  2(K) 

$H,000 
7,200 
1.5,200 

07,  200 

Tons. 

•100 
1,200 

f)00 
2,500 

HOO 
2  000 

81 , 2(X) 
0, 0<X) 
(i,  (XK) 

50, 000 
8,800 

Totnl  

If),  900 

433, 100 

7,400 

272, 000 

PEPATURES. 

.'MX) 

500 

2, 500 
(•)00 

:i,oo{) 

1,.500 

0,000 

2i,r)00 

100, 0{X) 

H,  2(X) 

I,  500 
0,000 

00, 000 

500 
1,800 
1 , 250 

.500 
3,000 
1,200 
4,000 

4,000 
10,800 
50,000 
11,900 
3,000 
7, 200 
80,000 

Hav  

OvsttTs  and  clams  

Totjil  

14,000 

206, 200 

12, 2.50 

100,900 

H  12. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 
[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

The  previous  history  of  this  improvement  is  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1899,  page  182,  and  1900,  page 
208. 

The  work  in  progress  at  the  close  of  the  fiscal  year  ending  June  30, 
1900,  under  a  contract  dated  November  11,  1899,  with  Benjamin  T. 
Collins,  of  Milford,  Del.,  for  the  construction  of  a  pile  and  stone 
jetty  1,515  feet  long  on  the  south  side  of  the  mouth  of  the  Christiana 
River,  with  a  cross  dike  1,170  feet  long  from  the  inner  end  of  the 
jetty  to  the  shore  at  high-water  line,  was  completed  on  November  23, 
1900.    The  contract  price  for  this  work  was  $33,512. 

The  work  in  progress  at  the  close  of  the  fiscal  year  ending  June  30, 
1900,  under  a  contract  dated  November  18,  1899,  with  the  Sanford  & 
Brooks  Company  of  Baltimore,  Md.,  for  the  repair  and  extension  of 
the  jetty  on  the  north  side  of  the  mouth  of  the  river  and  for  the  con- 
struction of  a  terminal  crib,  was  completed  on  December  24,  1900. 
The  contract  price  for  this  work  was  $31,100. 

Under  contract  with  the  New  York  Dredging  Compan}^  dated 
October  20,  1898,  work  upon  which  w^as  commenced  in  December, 
1898,  the  dredging  of  the  channel  above  the  Philadelphia,  Wilmington 
and  Baltimore  Railroad  bridge  No.  4,  to  Newport,  was  completed  on 
September  4,  1900.  The  channel  was  dredged  to  a  width  of  100  feet 
and  a  depth  of  7  feet  at  mean  low  water  at  all  places  where  this  depth 
did  not  exist,  thereby  forming  a  channel  of  the  projected  dimensions 
from  the  point  to  which  operations  had  been  carried  at  the  close  of 
the  fiscal  year  1900,  to  Newport,  a  distance  of  about  14,500  feet. 
Upon  the  completion  of  this  channel,  operations  were  resumed  at  the 
Market  Street  Bridge,  where  the  work  of  dredging  through  the  north 
draw  was  completed  on  September  12,  1900.  This  work  completed 
operations  under  the  contract.    The  quantity  of  material  dredged 
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under  this  contract  from  Jul}^  1,  1900,  to  its  close,  was  89,913  cubic 
yards,  measured  in  place,  and  the  entire  quantity  removed  under  it 
was  1,126,991  cubic  yards,  measured  in  place.  The  character  of  the 
material  removed  was  mud,  with  some  gravel,  below  the  Market  Street 
Bridge,  and  above  that  Bridge  it  was  largely  gravel  and  clay,  with 
some  mud  at  a  few  places.  Through  the  Market  Street  Bridge  the 
material  was  quite  hard,  including  several  bowlders  and  some  broken 
rock.  The  depth  dredged  from  the  pulp  works  to  the  Delaware 
River,  under  the  New  York  Dredging  Company's  contract,  was  18  feet 
at  mean  low  water. 

Under  the  contract  with  the  Bowers  Hydraulic  Dredging  Company, 
of  Camden,  N.  J.,  dated  November  20,  1899,  and  approved  December 
15,  1899,  for  dredging  a  21-foot  channel,  work  under  which  was  com- 
menced on  J une  25,  1900,  the  section  between  the  Philadelphia,  Wil- 
mington and  Baltimore  Railroad  Bridge,  No.  4,  and  the  pulp  works,  in 
which  the  depth  increases  from  10  feet  at  the  upper  end  to  21  feet  at 
the  lower  end,  was  dredged  to  the  projected  dimensions;  a  channel  21 
feet  deep  and  200  feet  wide  was  dredged  from  the  pulp  works  to  the 
mouth  of  the  Brandy  wine;  a  channel  of  the  same  depth  and  250  feet 
wide  was  formed  from  the  Brandywine  to  below  Lobdell's  Canal,  and 
a  channel  of  the  same  width  and  depth  was  dredged  from  the  21 -foot 
curve  of  depth  in  the  Delaware  River  for  a  distance  of  1,800  feet  inshore. 
The  total  length  of  continuous  channel  thus  formed  from  Bridge  No. 
4  to  below  Lobdell's  Canal  is  19,745  feet,  with  an  additional  length  of 
1,800  feet  at  the  mouth.  The  total  quantity  of  material  removed  to 
date  under  this  contract  is  1,202,548  cubic  yards,  place  measurement. 
This  material  was  pumped  ashore  above  high  water  on  the  meadows 
adjacent  to  the  work. 

The  water  main  crossing  the  Christiana  River  at  the  Third  Street 
Bridge,  which,  as  stated  in  the  annual  report  for  1900,  projected  at  one 
end  somewhat  above  the  18-foot  depth,  has  since  been  lowered  and  is 
now  25  feet  below  the  level  of  mean  low  water. 

The  work  of  removing  rock  from  the  channel  of  the  river  under  the 
contracts  and  supplemental  contracts  with  J.  J.  Fitzpatrick,  of  Platts- 
burg,  N.  Y.,  was  continued.  An  additional  ledge  of  rock  was  found 
during  the  past  fiscal  year  just  below  the  north  draw  of  the  Third  Street 
Bridge,  and  a  contract  dated  October  13,  1900,  and  approved  October 
31,  1900,  was  entered  into  with  J.  J.  Fitzpatrick,  of  Plattsburg,  N.  Y., 
for  its  removal  at  110.99  per  cubic  yard,  place  measurement.  Work 
under  the  latter  contract  was  completed  on  June  28,  1901,  the  total 
quantity  of  rock  removed  from  the  ledge  amounting  to  354  cubic  yards, 
place  measurement.  Operations  on  the  other  ledges  were  approach- 
ing completion. 

An  examination  of  the  dredged  channel  between  the  pulp  works  and 
the  mouth  of  the  river  made  in  June,  1901,  shows  that  the  areas  dredged 
have  rapidly  shoaled.  The  present  channel  depths  var}^  from  21  feet 
at  the  mouth,  where  dredging  is  still  in  progress,  to  12  feet  at  the  pulp 
works,  where  dredging  was  completed  a  3  ear  ago.  At  the  pulp  works 
the  depth  of  the  channel,  before  dredging  was  15  feet. 
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.Inly  1,  1900,  balance  unexpended  $281,222.52 

June  .'iO,  1901,  amount  expended  during'  liHcai  year   21(),  029.  ;i9 


July  I,  1901,  balance  unexpended   65,193.13 

July  I,  1901,  outstanding  liabilities   47, 121.29 


July  1,  1901,  balance  available   18,071.84 


July  1,  1901,  aniount  covered  by  uncompleted  contracts   10,-597.90 

Amount  tbat  can  be  profitably  expended  in  liscal  year  ending  Jun(i  .'>(), 
190;},  for  maintenance  of  imi)rovement,  in  ad(lition  to  tbe  balance 

unexpended  July  1 ,  1901   50, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of— 

July  14,  1836   $15, 000 

March  3,  1837   8,  000 

July  7,  1838   9,356 

July  11,  1870   15,000 

June  10,  1872   10,000 

March  3,  1873   6,  000 

June  23,  1874   6,000 

March  3,  1875   10,  000 

August  14,  1876    16, 000 

June  18,  1878   7,000 

March  3,  1879   3, 500 

June  14,  1880   10,000 

March  3,  1881   50, 000 


Act  of— 

August  2,  1882    $50, 000 

July  5,  1884   25,  000 

August  5,  1886    18,  750 

August  11,  1888    30, 000 

September  19,  1890   30,  000 

July  13,  1892   40,  000 

August  18,  1894    25,  000 

June  3,  1896   20,000 

July  1,  1898   205,846 

March  3,  1899    45,  000 

June  6,  1900    200,000 


Total   855,452 


EXPENDITURES. 

Total  to  June  30,  1901   $787,  847.  65 

Carried  to  surplus  fund   2,  411.  22 

790,  258.  87 

Total  on  present  project   385, 652. 87 


CONTRACT  IN  FORCE,  WITH  NAMES  OF  CONTRACTORS,  DATE  OF  APPROVAL,  OP  BEGINNING 

WORK,  AND  EXPIRATION. 

With  Bowers  Hydraulic  Dredging  Company,  of  Camden,  N.  J.,  dated  November 
20  and  approved  December  15,  1899,  for  dredging  in  Wilmington  Harbor  and  Chris- 
tiana River,  Delaware,  to  depth  of  21  feet  at  mean  low  water.  To  be  commenced 
June  25,  1900,  and  completed  June  30,  1901.  Extended  by  supplemental  articles  of 
agreement  dated  June  21  and  approved  June  29,  1901. 
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Commercial  statistics  of  the  city  of  Wilmington  for  the  calendar  year  1900. 

[Furnished  by  the  Wilmington  Board  of  Trade.] 

The  tonnage  and  value  of  the  leading  articles  shipped  to  and  from  the  port  of  Wil- 
mington by  water  during  the  year  1900  are  as  follows: 


DOMESTIC  COMMERCE. 


Articles. 

Quantity. 

Value. 

Coal  tons.. 

Cord  wood  do... 

Quarrv  stone  do... 

Sand,  building  and  molding  do... 

Ice  do... 

Powder  do... 

Fertilizers  do... 

Iron  supplies  and  steel  do. . . 

Lumber,  sawed  do. . . 

Machinery  do... 

Cement  do... 

General  merchandise  do... 

Total  

46, 200 
4,725 
99,090 
52,775 
3,460 
2,690 
20, 973 
68, 395 
25,230 
22, 115 
6,175 
156,875 
220, 875 

$116,475 
18,800 
237, 862 
28,975 
6,240 
36, 725 
131, 228 
1,263,990 
201,225 
204,435 
54, 235 
19, 153, 950 
8,505, 350 

729, 578 

29,959,490 

FOREIGN  COMMERCE. 

Imports: 

Phosphate  rock  tons.. 

Nitrate  of  soda  do... 

Lumber, sawed  feet  B,  M.. 

Total  

643 
6,890 
473, 421 

$375 
183, 978 
8,375 

192, 728 

Exports: 

Crude  oil  gallons.. 

104,829,800 

5,679, 735 
74,433 

Total  

5, 754, 168 

Total  foreign  imports  and  exports  

5, 946, 896 

There  were  engaged  in  foreign  petroleum  trade  to  and  from  this  port  (Marcus- 
hook)  33  steamers,  making  each  a  trip  every  six  weeks,  and  of  a  total  registered  ton- 
nage of  63,294.  These  statistics  relative  to  foreign  commerce  were  furnished  by  the 
Hon.  William  E.  Cooper,  collector  of  the  port. 

VESSELS  TRADING  IN  WILMINGTON  HARBOR  NOT  INCLUDED  ABOVE. 


Class.  • 

Number. 

Aggregate- 
tonnage. 

Draft. 

6 

10 
12 

22 

2,075 
540 
680 
10, 105 

Feet. 
6  to  10 
4  to  8 
Various. 
Do. 

T"fCs  

Total  

50 

13,400 

The  above  vessels  are  engaged  in  the  daily  harbor  and  river  work.  There  are 
many  other  vessels  of  various  (^lasses  doing  a  general  coastwise  trade  of  which  no 
correct  record  is  kept.  We  have  been  trying  to  do  this,  yet  it  seems  to  be  almost 
impossible.  It  is  reported  that  there  have  passed  in  and  out  of  the  port  during  1900 
over  a  thousand  steamers,  barges,  tugs,  schooners,  vessels,  floats  that  are  engaged  in 
the  business  of  the  Christiana  River  and  the  trading  incident  thereto.  There  is 
invested  in  the  freight  and  passenger  line  between  W^ilmington,  Del.,  Philadelphia, 
Pa.,  and  New  Jersey  towns  and  the  towns  on  the  coast  down  the  State,  over  $1,500,000. 
These  vessels  carry  annually  about  550,000  passengeia  and  freight  valued  at  about 
117,000,000. 
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TluM'c  is  invostod  in  MUinufa(rturiii)j:  arid  mercantile  interestH 
Uivor,  ail  (lo|KMi<i(Mit  upon  llu'  lacilitics  afforded  for  iiavi^'atioii 
liiver,  at  least  $1(),()()(),()00. 

VESSELS  BUILT. 


tlie  Christiana 
the  (Miristiaim 


Glass. 


STEKL. 

Froipht  and  passenger  steamer  

Fri'iKht  steamers  

Do  

Krei^lit  barge  

ciim  barge  

liarges  

Tugs  

WOODEN 

Steamship  

Steainsliip  lighters  

Tugs  

Lighters  

("ar  floats  

(J rain  barge  

Oil  tank  l)arge   

Derrick  lighters  

Total  


VESSELS  REPAIRED. 


Number. 


37 


Aggregate 
tonnage. 


'2, 827 
'2, 202 
2,707 
1,200 

130 
6,354 

()76 


617 
702 
560 
19,136 

9,000 
800 
400 

3,200 


50,411 


348 
66 

53, 108. 36 
18,857. 79 

Total  

414 

71,966. 15 

H  13. 

IMPROVEMENT  OF  APPOQUINIMINK  RIVER,  DELAWARE. 

[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  Part  I,  page  211. 

During  the  past  fiscal  year  no  work  was  done  in  connection  with 
this  improvement  owing  to  the  exhaustion  of  available  funds. 

It  is  proposed  to  expend  future  appropriations  in  continuing  the 
work  of  dredging  under  the  project. 

This  work  is  situated  in  the  collection  district  of  Delaware.  Wilmington  is  the 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  year  end- 
ing Decemher  31,  1900,  was  $15,500.  Fort  Du  Pont  is  the  nearest  fort,  and  the  Port 
Penn  front  light  is  the  nearest  light-house. 

Money  statement, 

July  1 , 1900,  balance  unexpended   $87.  93 

July  1, 1901,  balance  unexpended   87.  93 


Amount  (estimated)  required  for  completion  of  existing  project   14,  963.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement   $6,  000.  00 

For  maintenance  of  improvement   2,  000.  00 

  8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


Act  of — 

September  19, 1890    $5, 000 

July  13, 1892   5, 000 

August  18, 1894   5,000 

Junes,  1896   5,000 

March  3, 1899    5, 000 


Total   25,000 


EXPENDITURES. 

Total  to  June  30, 1901   $24, 912.  07 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 


Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts: 

Coal,  fertilizers,  flour,  etc  

9, 120 
1,110 
4,350 

$173, 345 
69,500 
652,500 

Horses,  potatoes,  etc  

General  merchandise  

Total  

14, 580 

895,345 

Shipments: 

1,425 
11,085 
325 

92,625 
693,930 
48, 750 

Fruit,  wheat,  poultry,  sheep,  etc  

Total  

12,835 

835, 305 

Total  receipts  and  shipments  

27,415 

1,730,660 

Vessels  trading  in  Appoquinimink  River,  Delaware. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamer  

1 
3 
2 
3 

136 
104 
150 
750 

Feet. 

7 

6  to  7 

Semiweekly. 
Transient. 
Transient,  grain. 
Transient,  coal,  etc. 

Tugs  

Barges  

Total  

9 

1,140 

The  above  statistics  were  furnished  by  Mr.  F.  B.  Watkins,  Odessa,  Del. 


H  14. 

IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

The  previous  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  11)00,  Part  I,  page  212. 


Ari'KNDIX    II  KKIMHiT   <>K    MKHT.  (W)!..   liAYMoNl).        1  1 

I)uriii<i'  the  past  iiscal  year  no  work  was  doiio  in  ('oriiioctioii  with  this 
iinj)i"ov(Mn(Mjt,  owiii<j^  to       cxliaustion  of  jivailahh'  t'lirids. 

(liHlcr  (h(»  i)r()visi()ns  of  tlic  (Mn('r<»i»ii(  y  i-iv(M*an(l  harbor  act  of  , June, 
(>,  1900,  a  preliminary  examinjition  and  a  survey  were  inado  with  a 
view  to  socurint^  two  crosscuts  to  shoi  ten  the  distance  between  the 
head  of  navitj^atiou  on  this  river  and  Delaware  Bay.  'V\n\  re])orts  upon 
them  are  printed  in  House  Doc.  No.  90,  Fifty-sixth  Con^i-ess,  second 
session.  The  expenditure  n^ported  below  as  made  during  the  year 
was  on  account  of  this  examination  and  survey. 

It  is  proposed  to  expend  future  appropriations  in  continuing  the 
work  under  the  project. 

This  work  is  in  the  collection  diHtrict  of  Delaware.  Wihninpton  in  the  nearest  port 
of  entry,  at  which  the  amount  of  revenue  collected  during  the  year  endinj;  December 
31,  1900,  was  $15,500.  Fort  Du  Pont  is  the  nearest  fort,  and  tlie  Duck  Creek  light  is 
the  nearest  light-house. 

Money  statement. 

July  1,  1900,  balance  unexpended   $460.  00 

June  30,  1901,  amount  expended  during  fiscal  year   207.  54 

July  1,  1901,  balance  unexpended   252.  46 

Amount  (estimated)  required  for  completion  of  existing  project   4,  365.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement   $4,  365.  00 

For  maintenance  of  improvement   1,  000.  00 

  5,365.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Froiect  of  1878. 

Act  of — 

June  14,  1880   $5,  000 

March  3,  1881   3,000 

August  2,  1882    2, 000 

Total   10,000 

Project  of  1887. 


Act  of — 

August  11,  1888   $10,  000 

September  19,  1890   5,000 

July  13,  1892   3,000 

August  18,  1894    5,  000 


Act  of — 

June  3, 1896  $5,000 

March  3,  1899    5, 000 


Total   43,000 


Total  to  June  30,  1901 


EXPENDITURES. 


$52,  747.  54 
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COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Tons. 

Value. 

8,000 
10, 528 
63,  705 
10,000 

$87, 900 
222,800 
432, 825 
400,000 

92,233 

1,143,525 

80, 600 
133, 145 
30,  750 
12, 000 

206, 000 
903,500 
1,462,260 
480, 000 

256, 495 

3,051,750 

348, 728 

4,195,275 

Class. 


Receipts: 

Bone,  iron  or?,  steel,  etc  

Canned  goods,  flour,  millwork,  etc  

Cattle,  grain,  horses,  sheep,  etc  

General  merchandise  

Tot  1  

Shipments: 

Railroad  ties,  ship  timber,  etc  

Canned  goods,  fertilizers,  terra  cotta,  etc 

Fruit,  grain,  cattle,  poultry,  etc  

General  merchandise  

Total  

Total  receipts  and  shipments  


Vessels  trading  in  Smyrna  River,  Delaware. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers  

3 
3 

285 
167 

Feet. 

5  to  6 
6 

(Daily  three  months, 
<  then  three  trips 
[  weekly. 

Steam  barges  

Total  

6 

452 

Tugs  Jansen,  Ivanhoe,  Morgan,  and  others  were  employed  in  shipment  of  wood, 
ties,  and  lime;  also  ten  or  more  schooners  and  sloops  carrying  wood,  lime,  etc. 

The  above  statistics  were  furnished  by  Mr,  A.  H  Jardine,  secretary  of  the  Smyrna 
Transportation  Company. 


H  15. 

IMPROVEMENT  OF  MURDEJIKILL  RIVER,  DELAWARE. 

[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

The  previous  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  Part  1,  page  213. 

No  work  was  done  in  connection  with  this  improvement  during  the 
past  fiscal  year,  owing  to  the  exhaustion  of  available  funds. 

It  is  proposed  to  expend  future  appropriations  in  continuing  work 
under  the  project. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port 
of  entry,  at  which  the  amount  of  revenue  collected  during  the  year  ending  December 
31,  1900,  was  $15,500.  Fort  Delaware  is  the  nearest  fort,  and  the  Mispillion  River 
light  is  the  nearest  light-house. 


Money  statement. 


$139. 22 
139.  22 


July  1,  1900,  balance  unexpended  

July  1,  1901,  balance  unexpended  

Amount  (estimated)  required  for  completion  of  existing  project   27,  764.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901. 

For  works  of  improvement   $7, 000.  00 

For  maintenance  of  improvement   1, 000.  00 


8, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AIM'KNDIX    II      KKIMUCT   <H'    LIKHT.  CoL.  KAVMONI). 


Act  of- 

July  i:^,  1892    $7,0()0 

Au^MiHt  IS,  181)4  •   '(),r)()0 

June      IStX)   <),  500 

March  .'5,  1891)   5,000 


Total  :   25, 000 


KXrHNDITl'KKS. 

Total  to  June  3t),  1901   '$24,8()0.  78 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Class. 


Receipts: 

Bone,  rock  phosphate,  ship  timber,  etc 
Linio,  fertilizers,  dressed  lumber,  etc. . . 

Horses,  liay,otc  

General  merchandise  


Total  

Shipments: 

Cord  wood,  pine  and  oak  piling  . . . 
Canned  goods,  barrels,  baskets,  etc. 

Corn,  wheat,  fruit,  cattle,  etc  

General  merchandise  


Total  

Total  receipts  and  shipments. 


Tons. 

Value. 

5, 657 
5, 820 
1,022 
900 

?81,630 
320, 7.50 
64,700 
324,000 

13,  399 

791,080 

15,020 
17, 278 
23, 972 
950 

30, 4.50 
648, 000 
575, 4.50 
190,000 

57, 220 

1,443,900 

70,619 

2, 234, 980 

Vessels  trading  in  Murderkill  River,  Delaware. 


Class. 

Number. 

Aggregate 
.onnage. 

Draft. 

Trips. 

1 

5 

350 
210 

Feet. 

6A 

4  to  6 

Semiweeklv. 
Weekly. 

Schooners  

Other  sailing  vessels,  whose  draft  is  not  known,  trade  in  the  river.    One  steamer  and 
5  sailing  vessels  of  an  aggregate  of  540  tonnage  repaired  during  the  year. 
The  above  statistics  were  furnished  by  Mr.  Caleb  J.  Smithers,  Frederica,  Del. 


H  i6. 


IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 
[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

A  preliminary  examination  and  survey  of  this  stream  v^ere  made 
during  the  fiscal  year  ending  J une  30,  1900,  and  the  reports  thereon 
printed  in  House  Doc.  No.  166,  Fifty-sixth  Congress,  first  session, 


^  Of  this  amount  $1,500  was  expended  in  removing  shoal  at  mouth  of  St.  Jones  River. 
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and  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1662. 
The  improvement  proposed  is  the  formation,  by  dredging,  of  a  channel 
7  feet  deep  at  mean  low  water,  with  a  width  of  100  feet  at  the  mouth 
and  a  width  of  60  feet  inside  the  river  from  the  7-foot  curve  of  depth 
in  Delaware  Bay  to  Lebanon,  a  distance  of  about  13  miles,  together 
with  the  widening  of  the  channel  at  bends  and  in  existing  cut-offs. 
The  estimated  cost  of  the  improvement  is  $47,074. 50.  This  stream  was 
under  improvement  between  1885  and  1890  and  in  1895. 

This  project  has  not  yet  been  adopted  by  Congress,  but  on  July  2, 
1900,  an  allotment  of  $3,500  was  made  from  the  emergency  river  and 
harbor  act  of  June  6,  1900,  for  dredging  at  the  mouth  of  the  river, 
where  the  channel  had  seriously  shoaled,  and  for  the  expenditure  of 
this  money  an  open-market  agreement  was  made  with  the  Atlas  Dredg- 
ing Company,  of  Wilmington,  Del. ,  for  dredging  a  cut  60  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  6-foot  curve  in  Delaware 
Bay  to  the  6-foot  depth  in  the  river  at  12  cents  per  cubic  yard,  place 
measurement,  with  no  allowance  for  overdepth.  This  work  was 
begun  July  30  and  completed  August  14, 1900.  The  quantit}^  of  mate- 
rial removed  was  22,960  cubic  yards,  and  consisted  of  mud  and  sand, 
which  was  thrown  over  on  the  south  side  of  the  channel  about  30  to  40 
feet  from  the  cut.  The  depth  made  ranged  from  6  to  7i  feet  at  mean 
low  water.  The  amount  expended  was  §2,946.73.  The  remainder  of 
the  allotment  was  returned  to  the  Treasury. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  year  ending 
December  31,  1900,  was  |15,500,  Fort  Delaware  is  the  nearest  fort,  and  Mahon 
River  light  is  the  nearest  light-house. 

Money  statement. 

July  2,  1900,  amount  allotted  from  the  emergency  river  and  harbor  act  of 

June  6,  1900    $3,  500.  00 

June  30,  1901,  amount  expended  during  fiscal  year   2, 946.  73 

November  27, 1900,  amount  redeposited  to  the  credit  of  the  appropriation.        553.  27 


APPROPKIATIONS. 


Act  of — 

March  3,  1881   $5,000 

July  5,  1884   10,000 

August  5,  1886    10,  000 

August  11,1888   15,000 

August  18, 1894   1,500 

June  6,  1900  (allotment)   ^  3, 500 


Total   45,000 


EXPENDITURES. 

Total  to  June  30,  1901  $44, 446.  73 


^  Of  the  above  sum  $553.27  was  returned  to  the  Treasury. 
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roMMKKClAl-  STATISTICS  Kolt  <  A  l,KN  DA  It  YKAK  l!K)(). 

RcrciplH  and  xliijnnadH. 


Koceipts: 

Uawbono,  pliosphatos,  otc  

CluMnicals,  flour,  tiuplato,  etc  ... 
(Tanlon  truck,  horses,  slieep,  etc. 
General  mercnandise  


Total. 


Shipments: 

Railroad  tics. sturp:eon, oysters, etc 
Canned  goods,  barrel  material,  etc. 

Fruit,  grain,  poultry,  etc  

General  merchandise  


Total 


Total  receipts  and  shipments 


Vessels  trading  in  St.  Jones  River ^  Delaware. 


Trips. 


4  to  6  times  weekly. 
Occasionally. 
Do. 

Occasionally ;  some 
semi- weekly  and 
regularly. 

4  times  a  day  in  sea- 
son. 


Two  thousand  five  hundred  and  seventy-eight  passengers  were  carried  between 
Philadelphia  and  St.  Jones  River  during  the  year. 

The  above  statistics  were  furnished  by  the  Lebanon  Navigation  Company,  Rising 
Sun,  Del. 


H  17. 

IMPROVEMENT  OF  MISPILLION  RIVER,  DELAWARE. 
[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  Part  I,  page  215. 

Under  date  of  December  5,  1900,  an  allotment  of  |1,050  was  made 
by  the  Chief  of  Engineers,  from  the  emergency  river  and  harbor 
appropriation  of  June  6,  1900,  to  be  applied  to  the  work  of  restoring 
the  channel  depths  in  the  Mispillion  River.  This  allotment  was 
applied  to  the  removal  of  the  crib  dike  which  was  built  at  the  mouth 
of  the  river  in  1895,  and  which  had  become  undermined  and  unserv- 
iceable. A  contract  for  the  complete  execution  of  this  work,  for  the 
sum  of  1876,  was  entered  into  with  Wilson  M.  Vinyard  of  Milford, 
Del.,  under  date  of  February  7,  1901.  This  contract  was  approved  on 
March  6, 1901. 

During  the  past  fiscal  year  operations  under  this  contract  were  in 
progress  between  February  25,  1901,  and  May  6,  1901,  when  work  was 
ENG  1901  85 


Tons. 

Value. 

fi,088 
9,  (»29 
1,(;87 

(),  7'2r) 

$70,312 
477. 145 
179,787 
1 , 008, 750 

2-1,129 

1,735,994 

1,223 
14,324 
27, 865 

1,700 

169,710 
613, 150 
846, 975 
204,000 

45, 112 

1,833,835 

69,241 

3, 569, 829 

Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Feet. 

Passenger  and  freight  steamer  

1 

107 

6 

Steamer  

1 

100 

6 

Tugs  

2 

45 

5  to  6 

Schooners  and  sloops  

44 

2, 298 

3  to  6 

Barges  

2 

550 

5i  to  6 

Total  

50 

3,092 
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completed,  the  progress  of  the  work  having  been  considerabl}^  inter- 
fered with  by  stormy  weather  and  accidents  to  the  contractor's  plant. 
This  dike  extended  325  feet  in  a  southerly  direction  from  a  point 
about  350  feet  north  of  the  Mispillion  light,  and  consisted  of  timber 
cribs,  25  feet  long,  9  feet  wide,  and  10  feet  high,  loaded  with  stone, 
with  a  superstructure  4  feet  high  over  the  entire  length.  After  the 
removal  of  the  dike,  a  careful  examination  was  made  of  the  site  of 
the  structure,  and  no  depth  of  less  than  12  feet  at  mean  low  water  was 
found  over  the  area  which  it  formerly  occupied.  The  timber  from 
the  dike  was  placed  on  the  adjacent  marsh  and  the  stone  piled  on  the 
river  banks  above  high  water.  The  total  cost  of  this  work  including 
inspection  and  superintendence  was  $1,022.32. 

Under  the  provisions  of  the  emergency  river  and  harbor  act  of  June 
3,  1900,  a  surve}^  of  this  stream  was  made  during  the  past  fiscal  year.^ 
The  estimate  for  the  improvement  of  the  river  as  stated  therein 
includes  the  cost  of  removing  the  dike  at  the  mouth,  constructed  in 
1895.  The  authorization  of  the  work  of  removing  the  dike  and  the 
allotment  for  the  execution  of  the  work  were  made  subsequent  to  the 
submission  of  the  report,  and  therefore  the  estimated  cost  of  the 
improvement  is  affected  accordingly. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  year  ending 
December  31,  1900,  was  $15,500.  Fort  Delaware  is  the  nearest  fort  and  the  Mispillion 
light  is  the  nearest  hght-house. 

Money  statement. 

July  1,  1900,  balance  unexpended   $962.  69 

Amount  allotted  from  emergency  river  and  harbor  act  of  June  6,  1900  . .     1, 050.  00 

2, 012.  69 

June  30,  1901,  amount  expended  during  fiscal  year   1,  819. 44 

July  1,  1901,  balance  unexpended   193.  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
■     unexpended  July  1,  1901   3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

March  3,  1879   $3,000 

June  14,  1880    4,  000 

March  3,  1881   3,500 

August  2,  1882   3, 000 

August  11,  1S88    3,  500 

  $17,  000 

Froject  of  1891. 

July  13,  1892  $12,000 

August  18,  1894    10,  000 

March  3,  1899   2,500 

June  6,  1900  (allotment)   1, 050 

  25,550 


Total  

EXPENDITURES. 

Total  to  June  30,  1901   


. .  42,  550 
$42,  356.  75 


^  Printed  in  House  Doc.  No.  102,  Fifty-sixth  Congress  ,  second  session,  and  here- 
with as  Appendix  H  24. 


A1M»KN1)IX    H      liKlMHiT  LIKHT.  RAYMOND. 

ClOMMEKCIAI,  STA  I'IsriCS   KOU  <  AI-KNDAK   YKAK  HJOO. 

Rcrcijds  ((11(1  s/iijnnajdH. 


\'M7 


ArticlcH. 


Receipts: 

Rawbone,  roek  phosphate,  etc. 
Chemicals,  fertilizers,  lumber,  ^ 

Hay,  fruit,  Rraiii,  etc  

General  merchandise  


Total 
Shipments 


pments: 
Railroad  ties,  timber,  logs,  et{!. 


Canned  goods,  fi 
Grain  and  fruit 


Total  

Total  receipts  and  shipments 


Tons, 


ValiK! 


'Ui,  075 
1 , 599 
4,830 

18,000 

8000, 500 
20, 275 
80,  m) 
m),  (K)o 

70, 504 

1,073,275 

10,25.5 
9, 550 
8, 08(; 

G2, 803 
455, 000 
145,000 

33,891 

062, 803 

104,  395 

1,736,138 

Vessels  trading  in  Mispillion  River,  Delaware. 


Class. 

Number. 

Tonnage. 

Draft. 

Trips. 

1 

11 

130 
1,250 

Feet. 

5i 

4  to7i 

Twice  a  week. 
Weekly. 

Schooners  

Total  

12 

1,380 

One  steamer  and  3  schooners  of  an  aggregate  tonnage  of  1,505  were  built,  and  1 
steamer  and  15  sailing  vessels  of  an  aggregate  tonnage  of  1,670  were  repaired,  during 
the  calendar  year. 

The  above  statistics  .were  furnished  by  Mr.  Benjamin  T.  Collins,  of  Milford,  Del. 


H  i8. 

IMPROVEMENT  OF  BROADKILL  RIVER,  DELAWARE. 
[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

The  previous  histoiy  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  Part  I,  page  216. 
•  By  authority  of  the  Secretary  of  War,  dated  March  20,  1900,  the 
Lewes  River  Improvement  Company  completed  about  August  1,  1900, 
at  its  own  expense,  an  outlet  from  Broadkill  Creek  to  Delaware  Bay, 
by  removing  a  point  of  land  at  the  junction  of  the  Broadkill  with 
Lewes  River,  dredging  a  channel  in  Lewes  River  a  distance  of  2066 
feet,  and  making  a  cut  from  the  end  of  this  dredged  channel  across  the 
cape  sands  to  the  high-water  line  in  Delaware  Bay. 

This  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at'  which  the  amount  of  revenue  collected  during  the  year  ending 
December  31, 1900,  was  $15,500.  Fort  Delaware  is  the  nearest  fort,  and  the  Delaware 
Breakwater  rear  range  light  is  the  nearest  light-house. 

It  was  not  practicable  to  obtain  any  commercial  statistics  relating  to 
this  improvement. 
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APPROPRIATIONS. 


Act  of — 


Act  of — 


March  3,  1873 
June  14, 1880- 
March  3,  1881 
August  2, 1882 


$10, 000 
5,  000 
5,000 
5, 000 


August  11, 1888 


Total 


$10,  000 


35, 000 


EXPENDITURES. 


Total  to  June  30, 1901 


$35,  000 


H  19. 


IMPROVEMENT  OF  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY, 
VIRGINIA,  TO  DELAWARE  BAY  AT  OR  NEAR  LEWES,  DELAWARE. 

[This  work  was  in  charge  of  Gen.  William  F.  Smith,  United  States  agent,  until  May  15,  1901.] 

The  previous  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  page  217. 

Under  date  of  January  15,  1901,  the  Chief  of  Engineers  approved  a 
recommendation  that  the  ''middle"  or  Ocean  Beach  bridge,  crossing 
the  section  of  the  waterway  between  Assawaman  Bay  and  Indian  Kiver 
Bay,  near  Ocean  View,  Del.,  be  repaired  by  the  United  States,  at  a 
cost  not  to  exceed  $250,  and  that  notice  be  given  to  the  proper  officials 
of  the  State  of  Delaware  that  the  Uuited  States  would  not  in  the  future 
repair  the  other  two  bridges  crossing  the  waterwa}^  in  this  vicinit}^  or 
be  in  any  way  responsible  for  their  maintenance.  Notice  to  this  effect 
was  given  to  the  levy  court  of  Sussex  County,  Del.,  which  has  juris- 
diction in  this  matter,  under  date  of  January  21, 1901.  In  accordance 
with  the  recommendation,  the  middle  bridge  was  repaired  and  placed 
in  good  order  during  the  month  of  March,  1901,  at  a  cost  of  $227.91. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $25,000  for 
continuing  this  improvement.  At  the  time  of  the  passage  of  this  act 
the  question  of  the  right  of  way  for  the  canal  was  in  Jitigation,  and 
on  August  18,  1896,  the  Secretary  of  War  approved  the  recommenda- 
tion of  the  Chief  of  Engineers  dated  August  15,  1896,  that  the  appro- 
priation be  withheld  from  expenditure  until  this  question  should  be 
passed  upon  by  the  courts.  The  United  States  has  acquired  the  right 
of  way  everywhere  along  the  route  of  the  waterway  except  at  the 
crossing  of  the  Delaware,  Maryland  and  Virginia  Railroad,  at  Reho- 
both.  The  crossing  has  been  condemned  and  the  papers  in  the  case 
were  transmitted  to  the  Attorney-General  in  May,  1899,  for  opinion 
as  to  their  sufficiency.  The  Attorney-General  has  not  yet  rendered 
an  opinion  upon  the  question. 

Under  date  of  April  27,  1901,  the  Judge- Advocate-General  passed 
upon  the  question  as  to  whether  the  appropriation  made,  in  the  river 
and  harbor  act  of  June  3, 1896,  which  contained  the  following  proviso, 
viz: 

'  *  That  no  part  of  this  appropriation  shall  be  expended  until  the  right  of  way  is 
secured  without  cost  to  the  United  States,  but  the  right  of  way  over  any  railroad  or 
through  any  railroad  or  county  bridge  shall  not  be  subject  to  this  proviso  and  may 
be  secured  by  condemnation  proceedings," 
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could  1)0  (>xp(Mh1(m1  in  (lr('{l<iiiio-  Ix^Iwccm  Iiidijiii  River  jiiid  llic  crossing 
of  the  Dcljiwarc,  Maryland  and  Virginia  Raiiioad  at  Rchoboth,  as 
follows: 

"  It  ini^ht  he  held  that  thin  ])n)vis()  nu'iuiH  tliiit  no  part  of  this  appropriation  kIihII 
be  exjH'ndcd  until  the  (>ntin>  ritjjhtof  way  has  been  sccnrt'd  to  tlu;  United  Stat<!H,  but 
1  am  ol"  the  opinion  that  the  bt>tti>r  view  is  that  the  prohibition  that  'no  part  of  this 
ap|»ropria1ion  shall  be  cxixMidcd'  a|)pli('H  only  to  that  |>()rtion  of  th(!  rij^htof  way 
srcnrcd  without  cost  to  the  nnilcd  States.  If  this  be  correct,  th(^  appropriation 
would  be  available  althou<j:h  the  j)orti()n  of  the  rif^ht  of  way  to  be  secured  by 
condenination  has  not  been  accpiired." 

Under  date  of  May  i^,  It^Ol,  the  Secretary  of  War  concurred  in  the 
views  of  the  Judoe-Advocate-dreneral,  and,  under  date  of  May  8,  Li)()l, 
instructions  were  issued  to  submit  a  project  for  the  execution  of  the 
work  i)roposed  to  be  done  under  his  authority. 

An  examination  of  the  waterway  o\'er  this  part  of  the  route  was  made 
in  flune,  IDOl,  and  a  project  is  now  beino-  prepared  for  the  execution 
of  the  work.  This  i)roject  will  be  submitted  early  in  ,Iuly,  1901,  with 
the  view  of  having  the  work  done  either  this  fall  or  early  in  the  spring 
of  1902.  The  examination*  shows  that  the  condition  of  the  work  has 
not  changed  materially  since  the  time  of  the  last  examination  in  1890, 
except  for  the  complete  closing  of  the  cut  leading  into  the  canal  from 
Rehoboth  Bay. 

Money  statement. 


July  1,  1900,  balance  unexpended   $26,494.  72 

June  30,  1901,  amount  expended  during  fiscal  year   449.  78 

July  1,  1901,  balance  unexpended   26,  044.  94 

July  1,  1901,  outstanding  liabilities   12.  26 

July  1,  1901,  balance  available   26,  032.  68 


Amount  (estimated)  required  for  completion  of  existing  project   156,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement  $100, 000.  00 

For  maintenance  of  improvement   10,  000.  00 

  110,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

August  5,  1886    $18,  750 

August  11,  1888   50,  000 

September  19, 1890    50,  000 

July  13,  1892   25,  000 


Act  of— 

August  18,  1894    $25,  000 

June  3,  1896    25,  000 


Total   193,  750 


Total  to  June  30,  1901 


EXPENDITURES. 


$167,  705.  06 
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H  20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  past  fiscal  year  twelve  wrecks  have  been  removed  under 
the  authority  of  the  act  of  Congress  approved  March  3,  1899. 

In  September,  1895,  the  three-masted  schooner  Lottie  K.  Friend^ 
with  a  cargo  of  coal,  was  sunk  in  Delaware  Bay  in  collision  with 
another  vessel  about  \\  miles  west  from  Ship  John  light.  The  wreck 
being  considered  a  dangerous  obstruction  to  navigation "  its  removal 
was  recommended.  Under  date  of  February  8,  1897,  a  contract  was 
entered  into  with  Thomas  Poynter  and  Elijah  D.  Register,  of  Lewes, 
Del.,  for  the  removal  of  the  wreck  for  the  §um  of  $1,100,  the  work 
to  be  completed  on  or  before  April  25,  1897.  At  the  close  of  the  fiscal 
3^ear  ending  June  30,  1897,  the  removal  of  the  wreck  had  been  com- 
menced, but  had  not  been  completed.  During  the  fiscal  year  ending 
June  30, 1898,  no  additional  work  had  been  done  toward  the  removal  of 
the  wreck  under  the  above  contract,  and  on  June  16, 1898,  it  was  recom- 
mended that  the  contract  be  annulled  pnd  the  remaining  wreckage  be 
removed  by  dredging  at  some  time  when  dredging  operations  were  in 
progress  in  the  neighborhood.  This  recommendation  was  approved 
on  June  18,  1898.  Since  that  time  nothing*;  has  been  done  toward  the 
removal  of  the  wreck. 

In  March,  1900,  the  canal  boat  Franh  Dodson^  while  loaded  with 
coal,  was  sunk  in  Chester  Creek,  Pennsylvania,  by  striking  a  broken- 
ofi'  piling.  The  wreck  when  examined  was  found  lying  in  the  channel 
of  Chester  Creek  about  500  feet  above  the  mouth.  The  wreck  being 
considered  a  dangerous  obstruction  to  navigation,  it  was  recommended 
that  it  be  removed  from  the  waterway.  A  contract  for  the  removal 
of  this  wreck  for  the  sum  of  $245  was  entered  into  with  the  River  and 
Harbor  Improvement  Company,  of  Camden,  N.  J. ,  under  date  of  July 
10,  1900,  and  approved  July  27, 1900.  The  work  of  removal  was  com- 
pleted in  July,  1900. 

In  April,  1900,  the  two-masted  schooner  Druzilla  B.  Lee  was  burned 
to  the  water's  edge  while  at  anchor  in  Dennis  Creek,  New  Jersey. 
The  wreck,  when  examined,  was  found  to  be  lying  in  the  middle  of 
the  channel  of  Dennis  Creek,  New  Jersey,  about  one-third  mile  above 
the  mouth.  The  wreck  being  considered  a  dangerous  obstruction  to 
navigation,  it  was  recommended  that  it  be  removed  from  the  waterway. 
Under  date  of  June  25,  1900,  an  informal  agreement  was  entered  into 
with  C.  H.  Bowne,  of  Jersey  City,  N.  J.,  for  the  removal  of  the  wreck 
for  the  sum  of  $93.  Owing  to  the  failure  of  Mr.  Bowne  to  commence 
and  complete  the  work  of  removal  of  this  wreck,  the  agreement  made 
with  him  was  annulled  on  August  15, 1900,  and  an  informal  agreement 
for  its  removal  for  the  sum  of  $400  was  entered  into  with  Charles  R. 
Mixner,  of  Goshen,  N.  J. ,  under  date  of  September  8, 1900.  The  work 
of  removal  under  the  latter  agreement  was  completed  in  September, 
1900. 

In  October,  1900,  the  steam  tug  Fleetioing  was  sunk  in  the  channel 
of  the  Schuylkill  River  near  its  mouth.  The  wreck  being  considered 
a  dangerous  obstruction  to  navigation  its  removal  was  recommended. 
The  owner  of  the  vessel  having  had  the  wreck  raised  from  the  channel 
under  a  private  contract  and  entirely  removed  from  the  waterway  in 
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Novomhcr,  l!>00,  no  jictioii  on  (lie  });ir(  ()i"  thv  llnitod  States  towjird  llie 
riMuovjil  of  this  wreck  was  necessary. 

In  Aiio;iist,  l!K)(),  i\n\  eanal  boat  Dai.^i/  was  sunk  in  Raneoeas  River, 
New  riersev,  one-fourth  mile  above  Hridjj^eboro.  The  wreck  beinj^  con- 
sidered a  danoiTous  obstruction  to  navi<4-ation  its  removal  was  lecom- 
mended.  Under  date  of  I)ecend)er  7,  l!)()0,  an  a<»reem(Mit  was  entei'ed 
into  with  William  I),  flohnston,  of  South  Boston,  Mass.,  for  the 
r(MUoval  of  this  wreck  for  the  sum  of  $317.  The  Avork  of  removal  was 
completed  in  flanuarv,  11K)1. 

In  Septembei-,  L1)(H),  the  coal  barj^-e  Iron  State  was  sunk  by  collision 
in  tlu*  Delaware  River  opposite  (Jloucester,  N.  J.  The  wreck  ))ein^ 
consideied  a  dan^^erous  obstruction  to  navigation  its  removal  was  rec- 
ommended. The  owners  of  the  sunken  vessel  having  taken  action 
toward  its  removal  under  a  private  contract,  operations  on  the  part  of 
the  United  States  were  withheld  until  rJanuary,  it)Ol,  ])endino  the  result 
of  the  owners'  efforts.  The  owners  having  abandoned  the  Avreck  in 
January,  11)01,  after  several  unsuccessful  attempts  to  raise  it,  a  contract 
for  its  removal  for  the  sum  of  $1,575  was  entered  into  by  the  United 
States  with  William  H.  Virden,  of  Lewes,  Del.,  under  date  of  January 
25,  1901.    The  work  of  removal  was  completed  in  April,  1901. 

In  December,  1900,  the  hydraidic  dredge  Potomac  was  sunk  in  the 
Delaware  Breakwater  Harbor  by  foundering.  The  wreck  being  con- 
sidered a  dangerous  obstruction  to  navigation  its  removal  was  recom- 
mended. The  owners  of  the  dredge  having  had  the  machine  remo\'ed 
to  a  position  where  it  is  not  a  menace  to  navigation,  no  operations 
toward  its  removal  have  yet  been  undertaken  by  the  United  States. 
The  allotment  for  the  removal  of  the  wreck  will  be  held  pending  the 
final  result  of  the  owners'  operations  for  its  complete  remov^al. 

In  December,  1900,  an  unknown  wreck  lying  in  the  Delaware  River 
below  Riverton,  N.  J.,  was  reported  as  being  an  obstruction  to  navi- 
gation. The  wreck  when  examined  was  found  to  obstruct  the  water- 
way and  its  removal  was  therefore  recommended.  Under  date  of 
January  28,  1901,  an  agreement  was  entered  into  with  the  River  and 
Harbor  Improvement  Company  of  Camden,  N.  J.,  for  the  complete 
removal  of  all  parts  of  the  wreck  and  its  contents  from  the  waterwa}^ 
for  the  sum  of  $225.  The  work  of  removal  was  completed  on  March 
21,  1901. 

The  contractors  for  this  work  having  discovered  and  removed  another 
unknown  wreck  in  this  locality  before  it  was  ascertained  that  it  was 
not  the  wreck  for  the  removal  of  which  the  allotment  had  been  made, 
authority  was  requested  under  date  of  March  27,  1901,  to  pay  the  con- 
tractors the  sum  of  $100  from  the  balance  remaining  from  the  allot- 
ment for  the  removal  of  tLe  unknown  wreck  in  the  Delaware  River 
below  Riverton,  N.  J.,  for  the  additional  work  of  wreck  removal  per- 
formed by  them.  The  autiiority  to  make  this  payment  was  approved 
under  date  of  April  1,  1901,  and  the  conti-actors  were  paid  acc6rdingl3^ 

On  January  19, 1901,  the  schooner^.  T.  6^<9Z^?m(:m  was  wrecked  at  the 
entrance  to  Absecon  Inlet,  New  Jersey,  during  a  storm.  The  wreck 
was  subsequently  broken  up  by  the  sea,  and  portions  of  the  vessel  and 
its  cargo  were  washed  asiiore.  The  portions  of  the  vessel  remaining  at 
the  site  of  the  wreck  being  considered  a  dangerous  obstruction  to  navi- 
gation, their  removal  was  recommended.  Under  date  of  February  23, 
1901,  an  agreement  was  entered  into  with  Charles  P.  Grim,  of  Phila- 
delphia, Pa.,  for  the  removal  from  the  waterway  of  all  parts  of  the 
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vessel  at  or  in  the  vicinity  of  the  site  of  the  wreck,  for  the  sum  of 
$293.    The  work  of  removal  was  completed  on  June  4,  1901. 

On  February  20,  1901,  one  compartment  of  the  hinged  canal  boat 
Edward  L.  Meyers^  with  a  cargo  of  coal,  was  wrecked  in  the  Schuylkill 
River,  Pennsylvania,  just  below  the  South  Street  Bridge,  Philadelphia. 
The  wreck  being  considered  a  dangerous  obstruction  to  navigation,  its 
removal  was  recommended.  Under  date  of  April  24,  1901,  an  agree- 
ment was  entered  into  with  Charles  P.  Grim,  of  Philadelphia,  Pa.,  for 
the  complete  removal  from  the  waterway  of  the  wreck  and  its  contents, 
for  the  sum  of  $330.  The  work  of  removal  was  completed  on  May  27, 
1901. 

On  February  7,  1901,  one  compartment  of  the  hinged  canal  boat 
Meadowbrook^  with  a  cargo  of  bituminous  coal,  was  cut  down  by  the  ice 
in  the  Schuylkill  River,  Pennsylvania,  and  sank  in  the  channel  opposite 
the  entrance  to  the  reserve  basin  of  the  League  Island  Navy-Yard. 
The  wreck  being  considered  a  dangerous  obstruction  to  navigation,  its 
removal  was  recommended.  Under  date  of  April  27,  1901,  an  agree- 
ment was  entered  into  with  the  River  and  Harbor  Improvement  Com- 
pany, of  Camden,  N.  J.,  for  the  complete  removal  from  the  waterway 
of  all  parts  of  the  wreck  and  its  contents,  for  the  sum  of  $300.  The 
work  of  removal  was  completed  on  May  11,  1901. 

On  March  10,  1901,  the  schooner  /.  W.  Norris  was  damaged  by  fire, 
and  sank  in  Cedar  Creek,  New  Jersey,  just  inside  the  mouth.  The 
wreck  being  considered  a  dangerous  obstruction  to  navigation,  its 
removal  was  recommended.  Under  date  of  April  17,  1901,  an  agree- 
ment was  entered  into  with  Truxton  &  Ross,  of  Georgetown,  Del. ,  for 
the  complete  removal  from  the  waterway  of  all  parts  of  the  wreck 
and  contents,  for  the  sum  of  $194.  The  work  of  removal  was  com- 
pleted on  May  9,  1901. 

On  April  24, 1901,  the  schooner  Mary  Baxter^  with  a  cargo  of  sand, 
was  sunk  in  collision  with  the  steamer  Manhattan  in  the  main  ship 
channel  of  the  Delaware  River  below  Billingsport,  N.  J.  The  wreck 
being  considered  a  dangerous  obstruction  to  navigation,  its  removal 
was  recommended.  Under  date  of  May  14,  1901,  an  agreement  was 
entered  into  with  the  River  and  Harbor  Improvement  Company,  of 
Camden,  N.  J.,  for  the  complete  removal  from  the  waterway  of  all 
parts  of  the  wreck  and  its  cargo,  for  the  sum  of  $600.  The  work  of 
removal  was  completed  on  June  1,  1901. 

About  1896,  the  schooner  Sanmel  Applegate  was  sunk  in  Appoqui- 
nimink  River,  Delaware,  below  Odessa  landing,  on  the  edge  of  the 
dredged  channel.  The  wreck  being  considered  an  obstruction  to  navi- 
gation, and  being  moreover  the  cause  of  a  shoal  in  the  channel,  its 
removal  was  recommended.  A  contract  for  the  removal  of  this  wreck 
was  entered  into  under  date  of  April  20,  1901,  with  Truxton  &  Ross, 
of  Georgetown,  Del.,  for  the  sum  of  $185.  The  work  of  removal  was 
completed  in  May,  1901.  This  work  was  in  charge  of  Gen.  William  F. 
Smith,  United  States  agent. 

In  August,  1900,  the  canal  boat  Zeus^  which  had  previously  been 
wrecked  in  Sm3a*na  River,  Delaware,  was  examined  and  found  to  be 
an  obstruction  to  the  navigation  of  the  stream.  Its  removal  was 
therefore  recommended.  Under  date  of  November  16,  1900,  an  agree- 
ment for  the  removal  of  the  wreck  was  entered  into  with  A.  E.  elardine, 
of  Smyrna,  Del.    At  the  close  of  the  fiscal  year  ending  June  30, 1901, 
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tlio  work  of  rcMiioval  was  still  in  ])r()<^'i-(\ss.  This  work  was  in  charj^e 
ot*(i(Mi.  William  F.  Smith,  United  States  a<r('nt,  until  May  15,  l!)()l. 

On  fliino  H,  llHIl,  tho  steamship  RivnaUl  roundered  in  the  Atlantic 
Ocean  oft  the  New  »Iersey  coast,  about  8  miles  south  of  the  Absecon 
litjfht,  owino-  to  the  shifting  of  its  cargo.  The  wreck  being  considered 
a  dangerous  obstruction  to  coastwise  ocean  traffic,  its  removal  was 
reconnuended.  This  reconuuendation  was  approved,  and  at  the  close 
of  the  fiscal  year  preparations  were  being  mad(^  to  invite  proposals 
for  its  reuioval. 

The  amount  expended  during  the  past  fiscal  year  on  the  removal  of 
wrecks  is  $6,591.52. 


H  21. 

EXAMINATION  AND  SURVEY  OF  BEACH  THOROUGHFARE,  NEW 

JERSEY. 

[Printed  in  House  Doc.  No.  94,  Fifty-sixth  Congress,  second  session  ] 

Office  of  the  Chief  of  Engineers, 

United  States  .Army, 
Washington^  Novemher  26^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
June  22  and  November  2,  1900,  by  Lieut.  Col.  C.  W.  Raymond,  Corps 
of  Engineers,  upon  preliminary  examination  and  survey,  respectively, 
of  Beach  Thoroughfare,  New  Jersey,  made  in  accordance  with  require- 
ments of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

Lieutenant-Colonel  Raymond  presents  a  plan  for  improvement  of  the 
locality  by  dredging  a  channel  6  feet  deep,  at  mean  low  water,  with  a 
bottom  width  of  100  feet  for  a  length  of  about  7,000  feet  between 
6-foot  contours,  together  with  widening  the  channel  at  bends  as  shown 
on  the  map,  all  at  an  estimated  cost  of  $36,000.  In  the  opinion  of  Lieu- 
tenant-Colonel Raymond,  the  locality  is  worth}^  of  improvement  by 
the  General  Government. 

Very  respectfuU}^,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers^ 

tJ.  S.  Army. 

Hon.  Elihu  Root, 

/Secretary  of  War. 


preliminary  EXAMINATION  OF  BEACH  THOROUGHFARE,   NEW  JERSEY. 

Engineer  Office,  United  States  Army, 

Philadelphia,  Fa. ,  June  22,  1900'. 
General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  June  13,  1900,  I  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Beach  Thoroughfare,  New 
Jersey,  in  accordance  with  a  provision  of  the  emergency  river  and  har- 
bor act  of  June  6, 1900. 

A  report  upon  the  preliminary  examination  of  this  waterway  was 
submitted  to  the  Department  on  October  28,  1896,  in  accordance  with 
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a  provision  of  the  river  and  harbor  act  of  June  3,  1896.  The  present 
report  is  based  upon  data  therein  contained. 

Beach  Thoroughfare  extends  in  a  general  northeasterly  direction 
from  Risley's  channel,  through  which  it  connects  with  Great  Egg  Har- 
bor and  Egg  Harbor  Inlet,  to  Absecon  Inlet.  Egg  Harbor  Inlet  is 
considered  one  of  the  best  along  the  coast,  and  safer  and  with  a  greater 
depth  than  Absecon  Inlet.  Risley's  channel  is  2  miles  long  from  the 
inlet  to  the  beginning  of  Beach  Thoroughfare  proper,  and  through 
this  2  miles  there  is  an  excellent  channel  with  a  least  depth  of  12  feet 
at  mean  low  water.  The  thoroughfare  pursues  a  tortuous  course 
through  the  flat  marsh  meadows,  which  are  only  4  to  5  feet  above 
mean  low  water;  its  width  varies  from  400  to  1,000  feet,  and  it  has  a 
length  of  nearly  7  miles  from  its  beginning  to  Atlantic  City.  For  the 
first  2  miles  there  is  a  good  12-foot  channel,  with  depths  in  places  as 
great  as  29  feet.  For  the  next  2  miles  there  is  a  6-foot  channel  having 
an  average  width  of  100  feet  and  a  least  width  of  about  60  feet.  For  a 
few  hundred  yards  farther  on  there  is  a  narrow  4-foot  channel,  and 
then  for  the  next  mile  there  is  no  channel  through  the  thoroughfare. 
This  shoal  area  is  the  place  of  the  meeting  of  the  tides  between  the 
two  inlets.  Through  it  the  thoroughfare  has  a  width  of  from  400  to 
800  feet,  with  depths  ranging  from  0  to  1^  feet.  Beyond  this  shoal 
area  a  good  6-foot  channel  ^_s  found  to  Atlantic  City,  with  an  average 
width  of  100  feet  and  a  least  width  of  75  feet. 

.  The  majority  of  the  boats  which  now  use  this  thoroughfare  are  small 
sailboats  drawing  from  1  to  4  feet;  during  the  summer  months  they 
pass  through  it  in  large  numbers,  carrying  to  Atlantic  City  vege- 
tables, fruit,  poultry,  eggs,  dims,  oysters,  hay,  etc.,  from  Great  Egg 
Harbor,  the  Tuckahoe  River,  and  points  farther  south  along  the  New 
Jersey  coast.  Atlantic  City  has  now  a  large  permanent  population, 
and  during  .the  summer  it  is  the  most  crowded  resort  along  the  Atlan- 
tic coast,  and  therefore  furnishes  a  desirable  market  for  these  prod- 
ucts. Some  of  the  boats  engaged  in  this  trade  come  from  as  far  south 
as  Chincoteague,  Va.  All  these  boats  can  '^ross  the  long  shoal  in  Beach 
Thoroughfare — at  extreme  low  tides  it  is  sometimes  entirely  bare — 
only  at  high  water,  the  average  rise  of  tide  being  about  4  feet.  They 
frequently  run  aground,  or,  missing  one  high  water,  have  to  wait 
until  the  next,  a  delay  sufficient  often  to  ruin  their  perishable  cargo  or 
to  cause  it  to  arrive  too  late  for  the  market.  This  trade  appears  to  be 
confined  almost  entirely  to  the  summer  months.  Not  only  would  the 
dredging  of  a  channel  through  this  shoal  benefit  and  probably  greatly 
stimulate  the  navigation  of  this  locality,  but  if  the  project  is  ever 
carried  out  for  a  series  of  6-foot  channels  to  connect  the  inland  water- 
ways from  Cape  May  to  Great  Bay,  the  channel  through  Beach  Thor- 
oughfare will  be  one  link  in  the  chain. 

It  is  considered  that  a  channel  with  a  bottom  width  of  50  feet  and  a 
mean  low-water  depth  of  6  feet  will  be  ample  for  all  the  commercial  pur- 
poses of  the  thoroughfare.  In  view  of  the  large  traffic  which  would 
be  benefited  and  the  probable  moderate  cost,  I  am  of  the  opinion  that 
this  waterway  is  worthy  of  improvement  by  the  General  Government. 

In  the  original  report  upon  this  examination  it  was  stated  that  the 
locality  having  been  surveyed  in  1887,  under  the  direction  of  Lieut. 
Col.  Henry  M.  Robert,  Corps  of  Engineers,  no  further  survey  would 
be  required.  A  period  of  thirteen  years  has  elapsed  since  the  survey 
was  made,  and  during  this  time  changes  have  undoubtedly  taken  place 
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in  (h(>  wjiUM  way.    A  rosurvcy  of  tho  locality  for  the  j)rcparatioii  of  a 
projoct  aiul  cstiinatc  based  upon  pnvsciit  coiiclitions  is  now  coiisidercid 
advisable.    The  cost  of  this  survey  is  estimated  at  $'200. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Lieut.  Col. ,  Cmys  of  Eiigiiieefrs. 

Bri^-.  Gen.  John  M.  Wilson, 

Chief  of  Enyinee^rs.^  U.  S.  A. 

[First  indorsement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jmie  30,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

Under  the  provisions  of  the  emeroenc}^  river  and  harbor  act  approved 
flune  6, 1900,  a  preliminary  examination  has  })een  made  of  Beach  Thor- 
oughfare, New  Jersey. 

A  previous  examination  of  the  localit}^  was  made  in  1896,  and 
Lieutenant-Colonel  Raymond  again  expresses  the  opinion  that  this 
waterway  is  worth}^  of  improvement  by  the  General  Government. 

I  recommend  that  a  survey  of  Beach  Thoroughfare  be  made  and  the 
cost  of  improvement  be  estimated. 

John  M.  Wilson, 

Brly.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

[Second  indorsement.] 

War  Department,  July  3,  1900. 
Approved  as  recommended  b}^  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scofield, 

Chief  Clerk. 


survey  of  beach  thoroughfare,  new  jersey. 

Engineer  Office,  United  States  Army, 

Philadelphia,  Pa.,  November  2,  1900. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  August  25,  1900,  I  have  the  honor  to  submit  herewith  a 
tracing^  of  a  survey  of  a  portion  of  Beach  Thoroughfare,  New  Jersey, 
made  under  my  direction,  in  accordance  with  a  provision  of  the  emer- 
gency river  and  harbor  act  approved  June  6,  1900,  by  Mr.  R.  G. 
Pearson,  United  States  surveyor,  in  September,  1900,  and  also  to  sub- 
mit the  following  project  for  improvement: 

Beach  Thoroughfare  lies  wholly  within  Atlantic  County,  N.  J.,  and 
extends  in  a  general  northeasterly  direction  about  parallel  to  the  coast 
line,  from  Risley's  channel,  through  which  it  connects  with  Great  Egg 
Harbor  and  Egg  Harbor  Inlet,  to  Absecon  Inlet.  It  is  separated  from 
the  ocean  by  Absecon  beach,  the  site  of  Atlantic  City,  N.  J.  The 
thoroughfare  has  a  length  of  about  6  miles  from  its  beginning  to 


^  Not  printed. 
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Atlantic  City,  and  pursues  a  tortuous  course  through  the  salt-marsh 
meadows,  which  are  only  from  4  to  5  feet  above  mean  low  water. 
Over  this  entire  distance  there  is  a  navigable  channel  6  feet  deep  at 
mean  Ioav  water,  except  for  a  length  of  about  7,000  feet.  This  shoal 
area  is  the  place  of  the  meeting  of  the  tides  between  the  two  inlets, 
and  is  the  portion  of  the  thoroughfare  covered  by  the  present  survey. 

In  the  portion  of  the  thoroughfare  under  consideration  the  course 
of  the  waterway  is  quite  direct,  there  being  but  one  bend  which  is 
troublesome  on  account  of  its  sharpness.  The  stream  is  bordered  by 
salt  meadows  which  are  but  slightly  above  average  high  tides,  and 
which  are  often  entirely  submerged  during  storms.  The  banks  of  the 
meadows  are  steep  down  to  the  level  of  low  tide  and  appear  to  be 
slowly  eroding.  The  meadows  are  intersected  by  numerous  creeks 
and  ditches  varying  in  width  from  20  to  1,300  feet  and  averaging  in 
depth  less  than  1  foot  at  mean  low  water.  Throughout  the  area  of 
the  survey  the  stream  has  a  width  of  from  400  to  800  feet,  while  the 
low- water  depth  within  the  same  limits  is  generally  about  1  foot.  The 
bottom  consists  of  a  very  soft  mud,  in  which  are  embedded  occasional 
oyster  and  clam  shells,  and  in  places  it  is  covered  with  aquatic  plants. 
This  mud  is  reported  as  having  a  thickness  of  at  least  6  feet,  and  is  the 
material  which  will  form  the  bottom  of  the  dredged  cut.  The  tidal 
currents,  though  distinctly  perceptible,  are  not  strong  and  have  but 
slight  carrying  power;  the  flood  current  runping  south  is  more  marked 
than  the  ebb  current  running  north.  The  avorage  range  of  tide  was 
determined  as  3.8  feet,  or  slightly  less  than  in  the  ocean. 

There  are  three  bridges,  two  railroad  and  one  turnpike,  crossing  the 
thoroughfare  near  Atlantic  City,  but  beyond  the  limits  of  the  survey. 

The  thoroughfare  is  navigated  principally  by  truck  boats,  varying 
in  size  from  18  to  40  feet  in  length,  from  7  to  12  feet  in  beam,  and 
from  18  inches  to  5  feet  in  draft.  The  truck  season  lasts  from  July 
1  to  November.  During  this  period  about  35  boats,  making  from 
20  to  25  trips  each,  or  800  trips  in  all,  carr^dng  an  average  cargo  of  5 
tons  of  farm  produce,  arrive  at  Atlantic  City.  Placing  the  value  of 
the  produce  at  $10  per  ton,  the  value  of  this  commerce  is  approxi- 
mately $40,000. 

Besides  the  above,  there  are  from  6  to  10  boats  of  average  dimen- 
sions, as  follows:  Length  30  feet,  beam  15  feet,  and  draft  4  to  6 
feet,  making  four  trips  each  from  Chincoteague,  Va.,  to  Atlantic 
City.  These  boats  have  an  average  tonnage  of  25  tons.  They  carry 
potatoes  in  the  early  spring  and  watermelons  in  August.  Calling  this 
commerce  35  trips  with  25  tons  each,  the  tonnage  is  875,  and  at  $10 
per  ton  it  amounts  to  $8,750  annually.  On  the  return  trips  all  these 
produce  boats  carry  occasional  small  cargoes  of  manure,  fertilizer, 
bricks,  lumber,  etc.,  but  the  value  of  this  commerce  is  insignificant, 
and  is  estimated  as  not  exceeding  $5,000. 

In  addition  to  the  produce,  about  350  tons  of  salt  ha}^  are  brought 
from  Tuckahoc  and  Egg  Harbor  on  scows  and  sloops,  its  value  being 
about  $6  per  ton,  or  $2,100  in  all. 

Oysters  and  clams  are  shipped  through  the  thoroughfare  from  Great 
Egg  Harbor,  the  yearly  value  of  these  being  estimated  at  about 
$30,000.  This  commerce  is  carried  on  by  small  oyster  boats,  making  an 
average  of  350  trips  during  the  spring  and  fall  until  ice  forms.  One 
gasoline  boat  has  been  put  in  operation  in  this  trade. 

In  addition  to  the  trafiic  traversing  the  entire  thoroughfare,  a  con- 
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si(l(M-al)I('  coinmcrcc  coinint^'  thr()U<4li  Ahsccon  Inlet,  uses  the  of  llio 
wiiterwav  ud joiuino'  Atlantic  C^ity. 

Tho  tlioroiioht'ari^  is  used  lar^-ely  by  pliMisiire  boats,  it  beiii^*  (esti- 
mated that  fully  1,000  of  these  craft,  consisting  of  catboats,  small 
yachts,  naphtha  launches,  etc.,  and  carry ino-  from  8  to  7  persons  ea<-h, 
have  used  the  waterway  this  season,  l^oats  can  only  cross  the  shoal 
between  the  Point  of  Marsh  and  Mikes  Island  at  not  less  than  half  tide, 
and  delays  of  from  three  to  six  hours  are  conunon.  The  larger  boats 
can  cross  only  at  high  water. 

Summar!/. 


Articles. 

Number 
ol  trips. 

Tonnage. 

Value. 

800 
35 
35 

350 

4,000 
875 
350 

1,500 
375 

1,000 

840,000 
8,750 
2,100 
30,000 
1,250 
5,000 

Ovslors  and  clams  

Miscellaneous  

87,100 

The  above  figures,  while  they  are  obtained  from  the  most  reliable 
sources,  such  as  shippers,  receivers,  vessel  captains,  etc.,  are,  from 
the  nature  of  the  commerce  itself,  only  approximate.  The  amount  of 
truck  received  at  Atlantic  City  varies  considerably  from  season  to 
season,  depending  on  crop  conditions  and  the  existing  demand,  and 
owing  to  the  manner  in  which  the  material  is  shipped  no  exact  record 
of  its  amount  can  be  compiled.  The  figures  given  represent,  therefore, 
as  nearly  as  can  be  determined,  the  average  amount  and  value  of  the 
yearly  commerce. 

The  onh^  obstruction  to  navigation  is  the  shallow  water  previously 
described,  and  none  of  the  vessels  named  are  able  to  pass  at  low  tide. 
The  ruling  mean  low-water  depth  through  the  waterway  is  6  feet,  ^nd 
in  formulating  a  project  this  is  the  depth  provided  for.  In  my  report 
dated  June  22,  1900,  on  the  preliminary  survey  of  this  waterw^a}^,  it 
was  stated  that  a  channel  with  a  bottom  width  of  50  feet  and  a  mean 
low- water  depth  of  6  feet  would  be  ample  for  all  the  commercial  pur- 
poses of  the  thoroughfare.  On  account  of  the  navigation  through 
this  waterway  consisting  principally  of  sailing  vessels,  which  would  be 
but  slightly  benefited  b}^  a  50-foot  channel,  and  in  view  of  the  nature 
of  the  bottom  and  the  liability  of  a  narrow  channel  to  deteriorate 
rapidly,  it  is  now  considered  advisable  to  increase  the  bottom  width 
from  50  to  100  feet,  and  the  project  is  therefore  based  on  the  latter 
width. 

The  following  plan  for  improvement  is  proposed: 

The  formation  of  a  dredged  channel  6  feet  deep  at  mean  low  water, 
with  a  bottom  width  of  100  feet  for  a  length  of  about  7,000  feet  between 
the  6-foot  contours,  together  with  the  widening  of  the  channel  at  bends, 
as  shown  on  tracing.  It  is  proposed  to  deposit  the  dredged  material 
on  the  banks  of  the  stream,  and  the  estimate  of  cost  is  based  on  this 
probable  disposition  of  material. 

It  is  estimated  that  the  proposed  improvement  will  require  the 
removal  of  182,000  cubic  yards  of  material,  place  measurement,  at  a 
cost,  including  contingencies,  of  136,000. 
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The  entire  improvement  can  be  profitably  executed  in  one  year. 

I  am  of  the  opinion  that  this  waterway  is  worthy  of  improvement 
by  the  General  Government  for  the  following  reasons: 

Most  of  the  boats  using  Beach  Thoroughfare  come  from  a  long  dis- 
tance and  carry  perishable  cargoes  of  considerable  value.  These  boats 
can  cross  the  shoal  in  this  stream  at  high  water  only.  They  frequently 
run  aground,  or,  missing  one  high  water,  are  forced  to  wait  until  the 
next,  this  delay  frequently  causing  the  loss  of  the  entire  cargo  or  an 
arrival  in  Atlantic  City  too  late  for  market.  The  improvement  of  this 
waterway  would  greatly  relieve  existing  commerce  and  would  probably 
stimulate  the  navigation  of  the  locality  to  a  marked  extent.  The  cost 
of  the  improvement  seems  moderate  in  view  of  the  trafiic  which  would 
be  benefited. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Lieut.  Gol.^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,^  U.  S.  A. 


H  22. 

PRELIMINARY  EXAMINATION  OF  MAHON  [HARBOR]  RIVER, 

DELAWARE. 

[Printed,  in  House  Doc.  No.  72,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Novemher  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress copy  of  report  dated  August  1, 1900,  by  Gen.  William  F.  Smith, 
United  States  agent,  major  of  engineers,  United  States  Army,  retired, 
upon  preliminary  examination  of  Mahon  (Harbor)  River,  Delaware, 
authorized  by  the  emergency  river  and  harbor  act  approved  June 
6,  1900. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineei's^ 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


PRELIMINARY   EXAMINATION   OF   MAHON   [hARBOR]  RIVER,  DELAWARE. 

United  States  Engineer  Office, 

Wilmington^  Del..,  August  1.,  1900. 
Sir:  I  have  the  honor  to  report  that  in  compliance  with  your  instruc- 
tions a  preliminary  examination  of  Mahon  River,  Delaware,  has  been 
made  under  the  provisions  of  the  emergenc}^  river  and  harbor  act  of 
June  6,  1900,  and  beg  to  submit  the  following  report  thereon: 

The  examination  was  made,  under  my  direction,  by  Mr.  George  W.  T. 
Miller,  assistant  engineer. 
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Million  River  was  oxaminod  in  ISSS  and  aj^ain  in  ISDk  'V\iv,  report 
on  tlio  lattcM-  will  Ik^  found  printed  in  Houses  Kx.  Doc.  No.  H.O,  Kitty- 
third  Cono-ress,  third  session,'  an  extract  from  which  is  inclosed  lieie- 
with.  The  conditions  therein  jriven  as  to  the  d(4)th  of  water  over  the 
har  and  inside  the  river  were  found  the  same  in  the  piesent  examina- 
tion, and  the  washing  away  of  the  point  on  th(^  east  side  of  the  mouth 
of  the  river  has  continued. 

In  my  report  in  l8t)A  I  stated  that  a  jetty  would  he  neeessjii-y  to 
l)reserve  a  harbor  there  and  that  its  cost  was  not  warranted  by  the 
benefits  to  be  derived  therefrom.  1  adhere  to  that  opinion.  There 
is  no  commerce  on  the  riviM*. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

ZJnited  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

.'hief  of  Engineers.,  TL  S.  A. 
(Through  the  Division  Engineer.) 

[First  iiulorscmont.] 

U.  S.  Enginep:r  Office, 
Baltimore,  Md.,  Aicgust  ^,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinions  of  the  district  engineer. 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers, 
Division  Engineer,  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October       1900.  - 

Respectfully  submitted  to  the  Secretar}'  of  War,  concurring  in  the 
opinion  of  the  local  officer  and  of  the  division  engineer  that  improve- 
ment of  the  locality  by  the  General  Government,  in  the  manner  indi- 
cated by  the  act  authorizing  the  examination,  is  not  advisable. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

[Third  indorsement.] 

War  Department, 

October  ^7,  1900. 

The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Elihu  Root, 

Secretary  of  War. 

^Also  printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1895,  Part  II,  pages 
1149-1151. 
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REPORT  OF  MR.  A.  STIERLE,  ASSISTANT  ENGINEER. 

[Extract  from  House  Ex.  Doc.  No.  35,  Fifty-third  Congress,  third  session.] 

United  States  Engineer  Office, 
Wilmington,  Del.,  September  10,  1894. 

Sir:  In  compliance  with  instructions,  I  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Mahon  Kiver,  Delaware: 

A  preliminary  examination  of  this  river  was  made  in  October,  1888,  in  compliance 
with  the  requirements  of  the  river  and  harbor  act  of  August  11,  1888,  and  the  report 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  pages  908  and 
909.    The  description  of  the  river  given  there  is  here  repeated. 

"Mahon  River  is  in  Kent  County,  about  34  miles  northwest  of  Cape  Henlopen 
light.  It  is  a  sheet  of  water  situated  wholly  within  the  low  marshy  land  bordering 
upon  Delaware  Bay.  The  average  depth  of  the  river  is  not  over  5  feet  at  low  water 
and  the  tide  rises  4 J  feet.  Inside  the  mouth  and  for  a  distance  of  2,700  feet  the 
depth  is  from  10  to  14  feet,  and  the  width  between  the  banks  averages  600  feet. 
This  deep  pocket  is  the  constituent  part  of  the  river  from  which  it  derives  its 
importance  and  reputation  as  a  harbor  of  refuge  for  the  smaller  class  of  vessels 
engaged  in  the  dredging  of  oysters  and  in  trading  in  this  portion  of  Delaware  Bay. 
The  course  of  the  river  is  nearly  parallel  with  that  of  the  bay  shore,  the  junction 
with  the  bay  taking  place  at  a  very  acute  angle,  opening  in  a  southerly  direction. 
The  long  promontory  thus  formed  on  the  east  side  of  the  river  completely  shelters 
the  deep-water  portion  above  referred  to,  and  during  rough  weather,  .and  particu- 
larly during  easterly  storms,  the  small  harbor  is  crowded  to  the  utmost  by  small 
fishing  and  oyster  schooners  and  sloops.  A  narrow  bar  at  the  mouth  separates  deep 
water  in  the  bay  from  that  in  the  river." 

Since  the  above  report  was  made  the  point  on  the  east  side  of  the  mouth  of  the 
river  has  been  considerably  washed  away  by  the  incessant  action  of  the  waves,  and 
it  will  not  be  many  years  before  the  narrow  strip  of  marsh  left  on  that  side  will 
have  disappeared,  and  then  the  harbor  will  be  exposed  to  the  full  fury  of  the  storms. 
The  depth  of  water  over  the  bar  is  now  about  5^  feet.  There  is  now  considerably 
less  anchorage  room  than  in  former  years,  and  many  boats  in  consequence  are  com- 
pelled to  anchor  outside.  Over  forty  boats  and  vessels  go  into  the  river  each  night, 
and  the  number  of  boats  engaged  in  the  business,  as  above  indicated,  is  about  one 
hundred,  of  which  about  75  per  cent  are  owned  in  Philadelphia. 

There  is  no  commerce  on  this  river  further  than  a  shipping  of  fish  and  oysters 
transferred  from  the  working  boats  to  so-called  packets  taking  the  freight  to  cities. 

Besides  the  making  of  a  channel  across  the  bar,  giving  a  depth  of  8  feet  at  mean 
low  water  and  having  a  width  of  100  feet,  the  vessel  owners  desire  that  the  outer 
shore  should  be  protected  to  prevent  the  washing  away  of  the  marsh,  and  that  a 
breakwater  or  dike  should  be  built  along  the  east  side  of  the  mouth  projecting  south- 
wardly to  about  the  8-foot  depth  in  the  bay.  These  works,  whether  built  of  stone 
or  wood,  would  be  very  costly. 

Although  the  necessity  of  a  harbor  of  refuge  for  the  vessels  using  this  river  as 
such  is  apparent,  the  great  cost  of  improving  it  is  scarcely  warranted.  The  mouths 
of  St.  Jones  and  Murderkill  rivers,  about  7  miles  south  of  Mahon  River,  are  now 
being  improved  by  the  General  Government.  It  is  likely  that  in  the  near  future  the 
dredged  channels  made  across  tiie  flats  beyond  the  shore  and  extending  to  deep  water 
in  the  bay  will  need  solid  protection  works  to  prevent  their  shoaling,  and  in  that 
case  the  large  area  of  water  inclosed  will  form  a  very  fine  harbor  of  refuge  for  these 
vessels. 

Very  respectfully,  your  obedient  servant,  A.  Stierle, 

Assistant  Engineer. 

Gen.  Wm.  F  Smith, 

United  States  Agent. 
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H  23. 

EXAMINATION  AND  SURVEY  OF  SMYRNA  RIVER,  DELAWARE. 

[Printed  ill  Mouse  Doer.  No.  DO,  Fifty-sixth  OoiiK'ross,  second  soshIoii.] 

Office  of  the  Chief  of  KN(3rNEEus, 

United  States  Army, 
Wafihington,  Novemhcr  1000. 
Sir:  I  have  the  honor  to  submit  the  {UH^oinpan^nn^  copies  of  reports 
dated  Auj^ust  7  and  Novenil)er  10,  IIHM),  by  (Jen.  William  F.  Smith, 
United  Stlites  aoent,  major  of  enoiueers,  United  States  Army,  retired, 
upon  preliminary  examination  and  survey,  respectively,  of  Smyrna 
River,  Delaware,  with  a  view  to  securing*  two  short  crosscuts  to  shorten 
the  distance  from  the  head  of  navigation  to  Delaware  Bay,  made  to 
comply  with  requirements  of  the  emergency  river  and  harbor  act  of 
June  t),  1900. 

In  the  opinion  of  General  Smith,  concurred  in  by  the  Division  Engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers,  the  proposed  improve- 
ment is  worthy  of  being  undertaken  by  the  United  States,  and  a  project 
is  presented  for  making  the  cuts  60  feet  wide  and  7  feet  deep,  at  an 
estimated  cost  of  $15,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen. ,  Chief  of  Engineers., 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  EXAMINATION  OF  SMYRNA  RIVER,  DELAWARE,  WITH  A 
VIEV^  to  SECURING  TWO  SHORT  CROSSCUTS  TO  SHORTEN  THE  DIS- 
tance from  head  of  navigation  to  delaware  bay. 

United  States  Engineer  Office, 

Wilmington.,  Del. ,  August  7,  1900. 

Sir:  In  compliance  with  Department  instructions,  I  have  the  honor 
to  report  upon  a  preliminary  examination  of  Smyrna  River,  Delaware, 
with  a  view  to  securing  two  short  crosscuts  to  shorten  the  distance 
from  the  head  of  navigation  to  Delaware  Bay,  which  examination  has 
been  made  in  conformity  with  the  requirements  of  the  act  of  June  6, 
1900,  making  provision  for  emergencies  in  river  and  harbor  works. 

The  examination  was  made  under  my  direction  by  Mr.  George 
W.  T.  Miller,  assistant  engineer,  last  month.  The  length  of  the  river  is 
about  9  miles.  I  inclose  a  tracing  ^  which  shows  the  two  cuts  I  con- 
sider most  beneficial  to  shorten  the  distance  between  the  head  of  navi- 
gation and  Delaware  Bay,  one  extending  from  the  turn  just  below 
Limekiln  wharf  to  the  turn  just  above  Mill  Creek,  a  length  of  2,200 
feet,  and  the  other  from  the  island  below  Rothwell's  landing  to  the 
turn  between  Deep  Hole  and  Brick  Store  Landing,  a  distance  of  1,800 
feet. 


^  Not  printed. 
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The  commerce  of  Smyrna  River  was  last  year  reported  as  339,'791 
tons,  valued  at  $3,769,275.  This  commerce,  in  my  opinion,  justifies 
the  proposed  improvement,  provided  the  cost  does  not  exceed  115,000. 
I  understand  that  there  will  be  no  difficulty  in  acquiring  title  to  the 
necessary  land. 

A  survey  between  Smyrna  Landing  and  Brick  Store  wharf  will  be 
necessary,  the  cost  of  which  is  estimated  at  |300.    This  I  recommend. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore.,  Md. ,  August  10,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinion  of  the  district  engineer  that  Smyrna  River 
is  worthy  of  improvement  by  the  United  States  if  the  expense  does 
not  exceed  $15,000,  and  that  a  surve}^  should  be  made  at  an  estimated 
cost  of  $300  if  there  are  funds  available  for  the  purpose. 

Peter  C.  Hains, 
Colonel.,  Corps  of  Engineers., 
Division  Engineer,  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  15,  1900. 

Respectfully  returned  to  General  Smith  with  request  for  statement 
whether  the  expense  of  making  the  survey  recommended  within  may 
be  paid  from  the  balance  unexpended  of  the  appropriation  for 
improvement. 

By  command  of  Brigadier  General  Wilson: 

A.  Mackenzie, 
Lieut.  Col. ,  Corps  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Wilmington,  Del. ,  August  16,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  that  the  unexpended  balance  of  the  appropriation 
for  improving  Smyrna  River  can,  if  desired,  be  applied  to  the  survey. 

Wm.  F.  Smith, 

United  States  Agent* 
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[Foiirtli  iiKlorHcmciit. J 

Office  Chief  of  P^ncjineers, 

U.  S.  Army, 
A(i(/ustW,  WOO. 

RospcotfuUy  siilimittod  to  tho  Socrotary  of  War. 
This  report  relates  to  a  i)r(*liniinary  examination  of  Smyrna  liiver, 
Delaware,  with  a  view  to  securing  two  short  crosscuts  to  shorten  the 
distance  from  the  head  of  navit^ation  to  Delaware  Bay,  inade>  to  comply 
with  requirements  of  emergency  river  and  harbor  act  of  ,June  (>,  V,H)(). 

The  local  and  division  engineers  are  of  opinion  that  the  proposed 
improvement  is  worthy  of  being  undertaken  by  the  General  Govern- 
ment provided  the  cost  does  not  exceed  ^15,000. 

1  recommend  that  the  survey  recommended  b}^  them  be  authorized. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers., 

tJ,  S.  Army. 

[Fifth  indorsement.] 

War  Department, 

August  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 


survey  of  smyrna  river,  delaware,  with  a  view  to  securing  two 
short  crosscuts  to  shorten  distance  from  head  of  naviga- 
tion to  delaware  bay. 

United  States  Engineer  Office, 

Wilmingto7i^  Del.,  November  10,  1900. 

Sir:  In  compliance  with  Department  instructions  of  August  27, 1900, 
I  have  the  honor  to  report  upon  a  survey  which  has  been  made  of 
Smyrna  River,  Delaware,  with  a  view  to  securing  two  short  crosscuts  to 
shorten  the  distance  from  the  head  of  navigation  to  Delaware  Bay,  for 
which  surve}^  provision  is  made  by  the  emergency  act  of  June  6, 1900. 
The  survey  was  made  last  month  under  m}^  direction  by  Mr.  P.  F. 
Causey,  jr.,  surveyor,  under  the  supervision  of  Mr.  George  W.  T. 
Miller,  assistant  engineer,  a  copy  of  whose  report  is  inclosed  herewith. 

The  two  crosscuts  I  consider  most  beneficial  in  shortening  the  dis- 
tance between  the  head  of  navigation  and  Delaware  Bay  are  those  men- 
tioned in  my  preliminary  report,  i.  e.,  one  extending  from  the  turn  just 
below  Limekiln  wharf  to  the  turn  just  above  Mill  Creek,  and  the  other 
from  the  island  below  Rothwells  Landing  to  the  turn  between  Deep 
Hole  and  Brick  Store  Landing,  as  shown  on  the  map  ^  which  is  for- 
warded herewith.  The  commerce  of  the  river  last  year  was  reported 
to  be  339,791  tons,  valued  at  $3,769,275.  This  commerce,  in  my 
opinion,  justifies  an  expenditure  of  115,000,  which  I  recommend  for 
this  improvement;  the  cuts  to  be  made  60  feet  wide  and  7  feet  deep  at 
mean  low  water. 


^  Not  printed. 
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It  is  understood  that  there  will  be  no  difficulty  in  obtaining  title, 
without  charge,  to  the  land  required  for  the  crosscuts,  and  this  title 
will  have  to  be  acquired  and  approved  by  the  proper  authorities  before 
work  on  the  improvement  is  begun. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  .Engineers^  U.  S,  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  November  12,  1900, 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army,  and  recommended  for  approval. 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers, 
Division  Engineer  Southeast  Division, 


report  of  mr.  george  w.  t.  miller,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington,  Del.,  Novembers,  1900. 

General:  I  have  the  honor  to  report  upon  the  survey  of  Smyrna  River,  Delaware, 
made  under  your  direction,  "with  a  view  to  securing  two  short  crosscuts  to  shorten 
the  distance  from  the  head  of  navigation  to  Delaware  Bay."  The  survey  w^as  made 
in  the  early  part  of  last  month,  October,  and  extended  from  the  bridge  at  Smyrna 
Landing  to  Brick  Store  wharf,  a  distance  of  15, 800  feet,  measured  along  the  stream. 
It  included  the  hydrography  of  the  river  and  the  topography  of  the  shores  far  enough 
back  from  the  river  to  include  the  location  of  the  suggested  cut-offs. 

The  accurate  determination  of  the  topography  of  the  land  adjacent  to  the  river  was 
the  principal  object  of  the  present  survey,  in  order  to  so  locate  the  cut-offs  that  they 
would  avoid  any  high  land  and  be  entirely  through  marsh.  The  maps  of  former  sur- 
veys gave  the  line  of  the  river  accurately  enough  to  determine  the  approximate  loca- 
tion of  the  cut-offs,  and  this  location,  as  shown  upon  the  tracing  accompanying  the 
report  on  the  preliminary  examination,  has  been  adhered  to  with  the  exception  of 
the  slight  bend  in  the  line  of  the  upper  cut-off,  made  to  avoid  the  tongue  of  fast  land 
near  by. 

The  report  upon  the  preliminary  examination  designated  the  location  of  the  two 
cut-offs  that  were  considered  most  beneficial  in  shortening  the  distance  between  the 
head  of  navigation  and  Delaware  Bay,  and  it  is  but  necessary  in  this  report  to  give 
the  estimated  cost  of  making  them. 

The  upper  one  begins  at  a  point  3,600  feet  below  the  wharves  at  Smyrna  Landing 
and  cuts  across  the  marsh,  crossing  the  line  of  the  river  once  to  the  turn  just  above 
Mill  Creek,  where  a  cut-off  was  made  years  ago  by  private  parties;  the  former  bend 
is  shown  upon  the  map.  From  high-water  line  to  high- water  line  this  cut-off  is  2,215 
feet  long,  and  including  approaches  2,455  feet  long;  it  cuts  off  a  bend  3,400  feet  long, 
wiiich  includes  three  sharp  turns  and  two  shoals,  which  are  difficult  to  maintain  at 
the  depth  required  by  the  project  for  the  improvement  of  the  river.  It  will  require 
the  removal  of  59,760  cubic  yards  of  material,  place  measurement,  to  make  this  cut 
60  feet  wide  and  7  feet  deep  at  mean  low  water. 

The  second  cut-off  begins  just  below  Roth  wells  Landing,  and  runs  in  a  perfectly 
straight  line  to  the  turn  above  Brick  Store  wharf,  cutting  off  the  bend  known  as 
Deep  Hole  Reach,  3, 750  feet  long,  in  which  are  two  shoals  which  have  re-formed  after 
repeated  dredging.  This  cut-off  from  high- water  line  to  high- water  line  is_l,720  feet 
long,  and  including  approaches  2,200  feet  long.  To  make  it  of  the  same  dimensions 
as  the  first  will  require  the  removal  of  44,400  cubic  yards  of  material,  place  measure. 
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'Vhv  totiil  cxfiivalioii  for  the  two  cut-offs  will  Ihcrefon^  he  KM,  KK)  cubic,  yanlK.  At 
If)  ccuts  per  cubic  yard,  including'  coutiuj^cuicics,  this  will  uiuouut  to  $15, (124,  but  it 
is  (juito  probable  tliat  the  work  cau  be  doiu^  within  tlu;  money  limit  s(!t  in  th(^  j)reliin- 
inary  report,  |ir),000,  as  the  prices  for  dredginj^  prevailing  of  latc^  would  bring  the 
cost  of  the  work  wt>ll  within  that  limit. 

Those  interesteci  in  tlu^  im|)i  <)vement of  the  river  say  that  there  will  be  no  ditlicult^ 
in  securing  the  land  through  which  the  (rut-offs  pass,  and  as  it  is  niarsh  land,  j)racti- 
cally  worthless,  ample  width  should  Ik^  secured  for  the  right  of  way  in  the  event  of 
future  widening  and  for  the  deposit  of  material  dredgi^l  from  the  cuts. 

If  it  is  found  that  the  adjacent  marsh  will  not  support  the  banks  of  dredged  mate- 
rial, it  can  be  dis})osed  of  in  the  bends  cut  off,  where  it  can  be  placed  at  their  upper 
ends,  thus  assisting  in  forcing  the  water  through  the  (;ut-offs. 

For  additional  information  regarding  the  river,  J  respectfully  refer  to  tlu;  reports 
upon  the  preliminary  examination. 

Very  respectfully,  your  obedient  servant, 

Geokcje  W.  T.  Millek, 

Assistant  Engineer. 

Gen.  Wm.  F.  Smith, 

United  States  Agent,  Wilmington,  Del. 


H  24. 

EXAMINATION  AND  SURVEY  OF  MISPILLION  RIVER,  DELAWARE. 
[Printed  in  House  Doc.  No.  102,  Fifty-sixth  Congress,  second  session.] 

.   Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washirigton^  November  22^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
June  19  and  October  18, 1900,  by  Gen.  William F.  Smith,  United  States 
agent,  major  of  engineers,  U.  S.  A.,  retired,  upon  prelhninary  exami- 
nation and  survey ,  respectively,  of  Mispillion  River,  Delaware,  from 
its  mouth  to  the  head  of  navigation,  made  to  comply  with  requirement!; 
of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

This  river  has  been  under  improvement  by  the  General  Government 
since  1879,  and,  in  the  opinion  of  General  Smith  and  the  division, 
engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers,  is  worthy  of  fur- 
ther improvement  by  dredging,  jetty  construction,  etc.,  as  indicated, 
all  at  an  estimated  cost  of  $87,065,  which  includes  contingencies. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..  Chief  of  Engineer  s.^ 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  EXAMINATION    OF   MISPILLION   RIVER,  DELAWARE,  FROM 

its  mouth  to  the  head  of  navigation. 

United  States  Engineer  Office, 

Wilmington.,  Del. ,  June  19^  1900. 
General:  Referring  to  department  letter  of  the  13th  instant,  1  have 
the  honor  to  state  that  the  data  in  this  office  enable  me  to  report  upon 
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Mispillion  River,  Delaware,  a  preliminary  examination  of  which  is 
provided  for  in  the  act  making  provision  for  emergencies  in  river  and 
harbor  improvements  approved  June  6,  1900,  and  I  therefore  report 
upon  it  as  follows: 

The  Mispillion  River  forms  part  of  the  boundary  between  Kent 
and  Sussex  counties,  and  is  a  narrow  and  tortuous  stream  about  18 
miles  long,  flowing  into  Delaware  Bay  about  17  miles  northwest  of 
Cape  Henlopen. 

It  has  been  under  improvement  since  1879,  on  a  project  for  a  chan- 
nel G  feet  deep  at  mean  low  water,  and  40  feet  wide  from  Milford  to 
the  mouth.  With  the  exception  of  a  small  shoal  near  the  mouth, 
which  required  removal  to  the  projected  depth,  the  project  had  been 
nearly  completed  in  1890,  and  the  total  amount  expended  up  to  that 
year  was  $17,000. 

A  preliminary  examination  of  the  obstructions  at  the  mouth  was 
ordered  by  the  river  and  harbor  act  of  September  19,  1890,  and  was 
followed  by  a  survey  made  in  1891.  A  project  was  submitted  for 
their  removal  by  dredging  a  cut  150  feet  wide  and  6  feet  deep  at 
mean  low  water  across  the  mud  flats,  at  an  estimated  cost  of  $21,000. 

This  was  adopted  in  1892,  when  the  first  appropriation  for  it  was 
made.  Actual  operations  were  carried  on  in  1893,  1895,  1897,  and 
1899.  In  the  first-named  year  the  project  was  modified  to  include,  in 
addition,  a  pile  dike  on  the  north  side  of  the  mouth  about  500  feet 
long;  in  1895  a  further  modification  was  authorized  for  the  construc- 
tion of  a  crib  dike  350  feet  long  from  the  shore  along  the  south  side  of 
the  proposed  cut,  the  necessity  for  both  dikes  to  protect  the  cut  and 
to  concentrate  the  currents  having  appeared  during  the  progress  of 
dredging  operations,  the  material  removed  consisting  principally  of 
treacherous  "live" sand.  In  1897  the  pile  dike  was  lengthened  by  200 
feet  by  a  brush  and  stone  extension,  and  in  1899  a  single  pile  jett}^  was 
built  for  a  length  of  111  feet,  extending  from  the  inner  end  of  the 
brush  and  pile  jetty  northward  to  the  high- water  line  of  the  Mispillion 
River,  and  a  similar  jetty  was  built  from  Green  Point  due  east  for  a 
length  of  206  feet. 

In  1893  a  channel  80  feet  wide  and  5  feet  deep  was  dredged  for  a 
length  of  570  feet  from  the  5-foot  depth  in  the  Mispillion  River  to  a 
point  50  feet  west  from  the  outer  end  of  the  dike.  In  1895  a  channel 
75  feet  wide  and  6  feet  deep  was  dredged  from  inside  the  river  just 
above  Sandy  Point  to  opposite  the  mouth  of  Cedar  Creek,  and  in  1897 
a  cut  50  feet  wide  and  6  feet  deep  at  mean  low  water  was  made  for  a 
length  of  150  feet  from  near  the  end  of  the  crib  dike,  but  this  cut 
shoaled  to  1  feet  dui'ing  severe  storms  shortly  thereafter,  and  a  cut  of 
that  depth  and  10  feet  wide  was  then  made  across  the  Bulkhead  shoal, 
resulting  in  a  continuous  channel  1  feet  deep  at  mean  low  water  and 
40  feet  wide  from  inside  the  river  to  and  across  the  Bulkhead  shoal 
outside.  An  examination  made  early  in  April,  1899,  showed  that  the 
4-foot  depth  at  the  mouth  dredged  in  1897  had  not  changed  much,  but 
that  the  cut  across  the  Bulkhead  shoal  had  filled  in  considerably. 

In  addition  to  the  foregoing,  a  cut  was  excavated  in  1898,  by  private 
parties  interested  in  the  navigation  of  the  river,  in  a  southeasterly 
direction  across  the  flats  from  the  south  end  of  the  jett}^  to  the  2-foot 
curve  in  Delaware  B^ij. 

In  1878  the  shipping  of  Milford  consisted  of  seven  schooners  of 
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from  75  to  150  tons  buidon.  'J'he  exports  aiul  imports  amounted  to 
iiS,(){)3  tons,  valued  at  $2(12, 000.  (!!ommereial  statistics  furnished  for 
the  i)ast  calendar  yQiiv  show  that  the  imports  and  exports  amounted  to 
10H,482  tons,  vahied  at  $1,902,840. 

I  am  of  opinion  that  the  present  and  prospective  demands  of  the 
commerce  of  this  river  warrant  its  improvement  by  the  General  Gov- 
ernment. 

No  accurate  instrumental  survey  of  this  river  has  ever  been  made 
(except  at  the  mouth,  th(^  orijj^inal  estimates  and  pi-ojects  for  the 
improvement  inside  the  river  havinj^  been  based  upon  a  rou^h  recon- 
naissance made  with  the  aid  of  a  county  map.  The  distance  l)etween 
the  mouth  and  the  head  of  navigation,  at  Milford,  is  about  18  miles. 
To  survey  this  total  lenoth  and  to  make  further  hydrographic  exami- 
nations of  the  mouth  will  cost  $1,000.  The  sum  of  $950  is  now  avail- 
able from  previous  appropriations  for  the  improvement  of  the  river, 
which,  under  the  terms  of  the  act  of  June  6,  1900,  can  be  applied  to 
this  survey,  which  1  recommend. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Enaineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Baltimm^e^  Md. ,  Jxme  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Mispillion  River  is  a  small  stream,  but  the  large  increase  in  the 
value  of  its  commerce— from  $262,000  in  1878  to  $1,902,840  in  1899— 
shows  that  it  is  worthy  of  improvement. 

1  concur  in  the  views  of  the  district  engineer,  and  recommend  that 
the  survey  be  made. 

Peter  C.  Hains, 

Colonel.^  Corps  of  Engineers, 
Division  Engineer.,  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  '25,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
Under  the  provisions  of  the  emergency  river  and  harbor  act  approved 
June  6,  1900,  a  preliminary  examination  has  been  made  of  Mispillion 
River,  Delaware,  from  its  mouth  to  the  head  of  navigation. 

The  stream  is  reported  to  be  worthy  of  improvement,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  improvement  be  estimated. 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineers, 

U.  S.  Army. 
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[Third  indorsement.] 

War  Department, 

June  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War: 

J.  B.  Randolph, 
Acting  Chief  Clerk. 


survey  of  mispillion  river,  delaware,  from  its  mouth  to  the 
head  of  navigation. 

United  States  Engineer  Office, 

Wilmington.,  Del. ,  October  18.,  1900. 

General:  1  have  the  honor  to  report,  in  compliance  with  Depart- 
ment instructions  of  J une  27,  1900,  upon  the  survey  of  the  Mispillion 
River,  Delaware,  from  its  mouth  to  the  head  of  navigation,  for  which 
provision  is  made  by  the  emergency  river  and  harbor  act  of  June  6, 
1900.  .  The  survey  was  made  in  July  last  under  my  direction  by  Mr. 
P.  F.  Causey,  jr.,  surveyor,  under  the  immediate  supervision  of 
Mr.  G.  W.  T.  Miller,  assistant  engineer,  a  copy  of  whose  report 
thereon  is  inclosed  herewith. 

The  Mispillion  River  has  been  under  improvement  by  the  General 
Government  since  1879.  Between  that  year  and  1889  the  river  from 
Milford  to  the  mouth  was  improved,  and  $17,000  expended  in  making 
a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  water.  No  work 
was  done  at  the  mouth.  In  1882  Capt.  Wm.  Ludlow,  Corps  of 
Engineers,  in  a  report  on  a  preliminary  examination  of  the  mouth, 
under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1881, 
submitted  a  project  which  included  a  jetty  on  the  north  side,  but  no 
action  was  taken  upon  it. 

In  1891  a  survey  of  the  mouth  was  made  under  the  provisions  of 
the  river  and  harbor  act  of  September  19,  1890,  "with  a  view  to  cut- 
ting a  canal  to  shorten  the  distance  to  the  bay  and  making  an  outlet  in 
the  bay  which  would  furnish  deeper  water."  Several  plans  which 
included  jetties  on  the  north  and  south  sides  of  the  channel  were  con- 
sidered, the  cost  of  them  ranging  between  $65,000  and  $190,000,  and 
the  conclusion  reached  was  that  the  commerce  at  that  time  did  not 
warrant  so  large  an  expenditure,  and  a  plan  was  adopted  for  dredging 
a  cut  across  the  flats  in  a  southeasterly  direction,  the  width  to  be  150 
feet  and  the  depth  6  feet  at  mean  low  water,  the  cut  to  be  protected 
on  the  upper  or  north  side  by  a  bank  made  of  the  dredged  material,  at 
an  estimated  cost  of  $21,000.  In  this  project  it  was  assumed,  as  it  had 
been  by  Captain  Ludlow,  that  the  conditions  existing  at  the  mouths  of 
other  streams  emptying  into  Delaware  Bay  could  be  safel}^  taken  as  a 
basis  for  this  project.  The  experience  obtained  since,  however,  has 
shown  this  assumption  to  be  incorrect,  owing  to  the  currents  and  the 
rapid  movements  of  quicksands  during  the  fierce  storms  which  prevail 
at  this  place.  These  have  made  attempts  to  pei'manentl}^  improve  the 
mouth  a  failure  until  last  year,  when  the  small  balance  available  was 
applied  to  the  construction  of  200  linear  feet  of  jett}^  on  the  south  side. 

The  recent  survey  has  given  important  data,  and  the  project  here- 
with submitted  is  the  result.    It  will  be  necessary  to  guide  the  united 


APPENDIX  H  KEPOUT  OF  LIEUT.  COL.  KAYMOND.  Vd(j\) 


currents  of  Codar  Creek  and  the  MLspillion  diirinjr  the  of  the  tide 
over  the  Ihits  out  toward  the  diu'p  water  of  the  Dehiwarc  by  a  jetty  on 
the  south  side  extending  to  the  4-f()ot  eurve  in  the  bay.  The  loeation 
of  tliis  jetty  is  shown  on  the  aeconipanyin^*  map  ^  and  extends  from 
the  end  of  the  present  Green  Point  jetty  to  the  inner  end  of  the 
dredged  bank  made  in  1898,  about  300  feet,  and  then  followin<^-  par- 
aUel  to  the  dredf^ed  cut,  to  the  4-foot  curve,  iibout  4,700  feet.  A 
desci'i])tion  of  this  jetty  is  <riy(m  on  the  ma]). 

Tlie  Mispillion  Uiv(M-  has  important  shij)biiildin<^  interests,  and  the 
conunerce  reported  for  the  year  ISIM)  was  101^,482  tons,  vaUied  at 
$l,{H)i3,480.  This  conunerce,  in  my  judt^ment,  justifies  the  improve- 
ments lierein  reconmiended,  which  are  as  follows: 


Dredging  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide,  widening 
to  75  feet  at  sharp  turns,  from  Mil  ford  to  the  mouth,  200,000  cubic  yards, 
at  15  cents  $30, 000 

Dredging  a  channel  4  feet  deep  at  mean  low  water  and  150  feet  wide  across 
the  tlats  at  the  mouth  to  the  4-foot  curve  in  Delaware  Bay,  70,000  cubic 
yards,  at  15  cents   10,500 

For  construction  of  a  jetty  at  the  mouth  on  the  south  side,  5,000  linear  feet, 
at  17.50  per  foot   37,500 

For  nest  of  piles  at  end  of  jetty   100 

Removing  unserviceable  crib  work   1, 050 


79, 150 

Engineering  and  contingent  expenses,  10  per  cent   7, 915 


Total   87,065 


This  estimate  is  rather  large,  but  the  unusual  conditions  at  this  place 
make  protective  works,  which  largely  increase  the  cost,  indispensable 
to  the  maintenance  of  the  channel. 

I  beg  to  add  that  no  part  of  the  work  to  be  done  at  the  mouth  can  be 
made  available  for  navigation  until  the  whole  has  been  completed. 
For  this  reason  and  on  account  of  the  severity  of  the  storms  there, 
which  would  endanger,  if  not  destroy,  any  partial  work,  the  entire 
work  should  be  done  at  one  time.  The  crib  work  now  at  the  mouth, 
which  is  in  bad  condition,  should  be  removed  in  any  event  without 
delay. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  ZT.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  October  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  opinion  expressed  by  the  district  engineer  that  the 
south  side  is  the  proper  one  on  which  to  build  a  jetty,  but  I  have  some 
misgivings  as  to  the  efficiency  of  a  single  jetty  in  keeping  open  a 
dredged  channel. 

In  northeasters  the  sand  would,  I  should  suppose,  be  washed  into  the 


^  Not  printed. 
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channel  and  choke  it  up.  It  is  possible,  however,  that  this  may  not 
occur.  If  it  does,  the  remedy  will  be  more  dredging  or  the  building 
of  a  north  jetty. 

In  view  of  the  possibility  of  getting  along  with  a  single  jetty,  the 
project  is  recommended  for  approval. 

Peter  C.  Hains, 

Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


report  of  mr.  george  w.  t.  miller,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington,  Del.,  October  17,  1900. 
General:  I  have  the  honor  to  report  upon  the  survey  of  MispiUion  River,  Dela- 
ware, from  the  mouth  to  the  head  of  navigation. 

The  survey  was  made  during  July  last,  and  extended  from  Walnut  Street  Bridge, 
Milford,  to  the  6-foot  curve  of  Delaware  Bay,  in  a  southeasterly  direction  from  the 
mouth  of  the  river,  a  total  distance  of  76,000  feet,  or  14.4  miles,  measured  along  the 
river  channel. 

The  survey  embraced  the  hydrography  of  the  river,  the  topography  of  the  shores 
far  enough  back  from  the  stream  to  determine  the  character  of  the  land  at  the  bends 
where  cut-off  canals  might  be  projected,  the  tidal  data  of  the  river  observed  from 
three  stations,  and  current  observations  both  by  float  and  meter.  The  current  obser- 
vations were  made  to  supplement  observations  made  at  various  times  since  1893. 

Three  tidal  stations  were  established  and  referred  to  permanent  bench  marks  nearby, 
and  staff  readings  were  taken  and  recorded  at  all  three  during  the  survey,  a  period 
of  twenty-five  days. 

The  first  station  was  at  the  light-house  at  the  mouth  of  the  river,  the  second  at 
New  Wharf,  8.6  miles  up  the  river  and  the  first  place  above  the  mouth  where  a  tide 
board  could  be  placed,  and  the  third  at  Simpson's  ]3hosphate  factory,  3.8  miles  farther 
upstream  and  near  the  head  of  navigation.  The  weather  was  unusually  warm  and 
dry  during  the  progress  of  the  survey,  and  there  were  no  storms  to  disturb  the 
regularity  of  the  tide. 

The  mean  range  of  tide  (rise  and  fall)  at  the  mouth  was  found  to  be  4.35  feet  and 
at  New  Wharf  and  Simpson's  3.4  feet.  According  to  the  levels  taken  between  the 
tide  gauges  the  low-water  mean  is  on  a  level  at  the  latter  two  places,  while  at  the 
mouth  it  is  a  half  foot  lower. 

The  steamboat  landing  about  2,000  feet  above  Simpson's  is  as  far  up  as  navigation 
goes.  At  this  point  the  stream  widens  and  serves  as  a  turning  basin.  Above  there 
it  becomes  very  narrow  and  shallow,  although  the  tidal  influence  extends  to  about  a 
half  mile  above  the  Walnut  Street  Bridge. 

The  history  of  the  improvement  since  1879,  when  the  General  Government  took 
hold  of  the  MispiUion  River,  is  given  in  the  preliminary  report  of  June  19, 1900,  to 
which  I  respectfully  refer. 

The  present  survey  is  the  first  instrumental  survey  of  the  river  made  by  the  Gov- 
ernment. One  was  made  of  the  mouth  in  1891.  The  distance  from  the  head  of 
navigation  to  the  mouth  has  heretofore  been  counted  18  miles,  but  the  recent  survey 
accurately  measures  the  distance  between  the  same  points  as  13.1  miles. 

From  the  head  of  navigation  downstream  the  river  for  the  first  5  miles,  or  to  a 
little  below  New  Wharf,  is  very  narrow  and  flows  through  slightly  rolling  country, 
either  wooded  or  cultivated,  the  land  immediately  bordering  the  stream  being  marshy 
in  most  places  and  covered  by  thick  cripple  and  brush;  the  remaining  distance  to  the 
mouth  is  through  low  level  salt  marshes,  clear  of  all  growth  but  salt  grass.  This 
marsh  is  but  little  above  ordinary  high  tide,  and  storm  tides  inundate  it  for  miles 
back  into  the  country.  The  river  throughout  this  stretch  is  much  wider  and  deeper, 
and  the  channel  dredged  under  the  project  of  1879  has  proved  quite  permanent,  very 
little  dredging  being  required  to  reestablish  a  6-foot  navigation  up  as  far  as  New 
Wharf.  From  New  AVharf  to  the  steamboat  landing  the  channel  has  deteriorated 
greatly,  and  within  this  section  it  is  earnestly  desired  by  those  interested  in  the 
improvement  that  three  cut-offs  be  made  to  eliminate  some  very  sharp  bends  difli- 
cult  to  navigate,  as  well  as  to  shorten  the  distance  from  Milford  to  the  mouth. 

The  waters  of  the  MispiUion  carry  very  little  sediment  and  are  usually  quite  clear, 
and  it  appears  that  the  deterioration  of  the  channel  in  the  upper  and  narrow  reaches 
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is  duo  nlinost  entirely  to  the  Hiictioii  of  the  Hteamboat,  which  lilln  nearly  the  whole 
erosH  HOi'tion  of  the  Htreain. 

Until  1S*.)7  the  eonnnerce  of  the  river  was  carried  on  exclusively  by  sailing?  vessels 
of  small  tonnage,  which  the  40-foot  (channel,  made  under  the  project  of  1879,  fully 
accommodated,  (^uite  a  number  of  larj^er  vessels,  running  as  hi^h  as  1,200  tons, 
have  been  built  at  Milford,  but  they  were  never  intended  to  trade  in  the  river,  and 
their  maidiMi  trip  down  the  tortuous  and  narrow  (channel  was  usually  their  last 
a|)p(>arance  in  the  river.  In  1897,  however,  a  steamboat  line  between  Milford  and 
lMiila(icli)hia  was  establislied  and  with  some  interruptions  has  continued  till  the 
present  time. 

The  first  steamboat  used  was  ]'M\  feet  lonp  and  23  feet  beam,  while  the  one  at 
present  running  is  114  feet  long  by  21  feet  beam.  It  is  really  astonishing  how  these 
l)oats  have  made  some  of  the  sharp  turns  in  the  upper  river.  The  first  boat,  though 
of  greater  dimensions,  had  the  advantage  of  twin  screws,  but  both  of  them  had  to 
be  used  with  the  greatest  care  in  rounding  the  turns.  The  restoration  of  the  former 
project  depth,  6  feet  at  mean  low  water,  with  a  width  of  (50  feet,  would  seem  to  meet 
the  requirements  here.  A  further  improvement  would  be  the  making  of  several  cut- 
offs in  the  upper  river.    Three  of  them  would  shorten  the  distance  by  6,600  feet. 

As  to  the  mouth,  a  survey  was  provided  for  in  the  act  of  March  8,  1881,  and  upon 
its  completion  a  project  was  submitted  for  the  improvement  which  called  for  dredg- 
ing a  channel  across  the  fiats  and  protecting  it  from  the  littoral  drift  of  sand  by  a 
jetty  on  the  north  side.    This  project  was  not,  however,  carried  out. 

Like  all  the  other  tributaries  of  the  Delaware  Bay,  the  Mispillion  is  blockaded  at 
its  mouth  by  a  wide  expanse  of  fiat  foreshore  running  out  a  mile  or  more  and  barely 
covered  at  low  water.  It  was  assumed  that  conditions  here  were  practically  the  same 
as  at  the  other  streams,  where  the  cuts  made  through  the  flats  were  found  to  be  rea- 
sonably stable,  but  the  attempts  to  make  a  cut  here  have  shown  the  conditions  to  be 
entirely  different.  In  all  the  calculations  Cedar  Creek  has  been  omitted  as  an  unim- 
portant factor;  but  observations  for  the  last  seven  years  show  that  the  volume  of 
water  coming  from  Cedar  Creek  on  the  ebb  enters  very  materially  into  the  problem 
of  making  an  outlet  across  the  flats  at  the  mouth  of  the  Mispillion,  where  the  two 
streams  unite. 

One  of  the  imjiortant  difficulties  in  making  and  maintaining  a  channel  at  the  mouth 
is  occasioned  by  the  littoral  drifts.  These  have  closed  the  outlets  of  several  of  the 
streams  formerly  flowing  into  Delaware  Bay  between  the  Mispillion  and  Cape  Hen- 
lopen.  Prime  Hook  Creek,  once  deep  and  wide,  is  now  a  stagnant  pool,  and 
Slaughter  Creek  and  Cedar  Creek  were  likewise  cut  off.  By  the  enterprise  of  the 
people  in  the  vicinity  of  Cedar  Creek  a  new  mouth  was  made  for  that  stream  by 
cutting  a  canal  about  25  feet  wide  and  5  feet  deep  at  low  water  for  a  distance  of  2 
miles,  so  that  its  waters  would  discharge  into  the  bay  at  the  point  where  the  Mispil- 
lion empties.  The  creek  is  narrow,  but  very  long,  and  drains  an  extensive  area. 
After  heavy  rains  it  has  been  observed  that  it  will  run  for  days  in  a  downstream 
direction,  the  flood  tide  of  the  bay  not  being  able  to  overcome  the  volume  of  water 
coming  from  it.  Ordinarily  its  volume  on  the  ebb  is  not  as  great  as  that  of  the 
Mispillion,  and  the  resultant  of  the  junction  of  these  two  currents  has  made  a 
channel  about  1.5  to  2  feet  deep  at  low  water.  This  channel  flows  close  inshore  and 
follows  the  shore  line  for  about  half  a  mile  southward,  where  it  turns  sharply  at  right 
angles  into  a  depression  in  the  flats  of  equal  depth  and  then  to  the  channel  of  Del- 
aware Bay.  This  roundabout  way  is  the  one  that  has  always  been  used  by  vessels 
entering  and  leaving  the  Mispillion  and  Cedar  Creek. 

The  projects  heretofore  laid  particular  stress  upon  protection  for  the  channel  across 
the  flats  in  the  form  of  a  jetty  on  the  north  side,  with  possibly  one  on  the  south  side 
as  an  adjunct,  but  not  absolutely  indispensable.  It  now  seems,  from  the  experience 
of  the  last  seven  years,  that  the  reverse  is  the  proper  arrangement  of  the  jetties. 

A  jetty  on  the  north  side  is  very  important  to  keep  the  littoral  drift  of  sand  and 
that  driven  by  storms  from  the  north  and  northeast  from  filling  up  and  obliterating 
any  cut  that  may  be  made  across  the  flats,  but  it  would  have  absolutely  no  effect 
upon  the  currents  of  the  two  streams,  which,  after  uniting,  would  be  left  to  spread 
out  to  the  southward  fan  shape  and  be  lost  in  the  neutral  area  of  the  flats. 

It  would  seem,  in  the  light  of  the  current  observations  recently  taken,  both  for 
direction  and  strength  of  the  ebb,  and  from  a  close  study  of  the  conditions  prevailing 
there,  that  a  jetty  on  the  south  side,  so  located  as  to  direct  the  waters  of  both  the 
Mispillion  River  and  Cedar  Creek  into  a  common  and  contracted  channel  across  the 
flats,  would  be  sufficient  to  maintain  such  a  channel,  unless  a  sudden  and  heavy 
storm  from  the  northward  should  overwhelm  the  usual  forces  and  dam  up  the  cut 
beyond  the  power  of  the  streams  to  cut  through.  In  such  a  case  a^  jetty,  or  more 
properly,  a  sand  fence,  on  the  north  side  would  come  into  play.    Any  construction, 
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both  for  the  north  and  the  south  sides,  must  be  water-tight  and  sufficiently  strong 
to  withstand  the  severe  storms  which  frequently  visit  this  locality  and  the  fields  of 
ice  which  accumulate  upon  the  flats  in  winter. 

In  the  spring  of  1898  the  steamboat  people  made  a  cut  60  feet  wide  and  about  3 
feet  deep,  southeast  from  the  mouth  of  the  river,  across  the  flats,  to  the  2-foot  contour 
of  the  bay,  throwing  the  dredged  material  to  the  southward.  This  bank  of  material 
formed  a  jetty  while  it  lasted  and  guided  a  portion  of  the  ebb  from  the  Mispillion 
through  the  cut,  keeping  it  scoured  out,  while  the  remainder  of  the  ebb  from  the 
Mispillion  and  Cedar  Creek  followed  the  channel  before  mentioned  down  shore. 

All  observations  bear  out  the  idea  that  a  jetty  from  the  shore  out  to  the  outer  end 
of  a  cut  across  the  flats  on  the  south  side  and  so  located  as  to  train  the  waters  of 
both  the  Mispillion  River  and  Cedar  Creek  into  a  common  channel  would  be  entirely 
effective  in  maintaining  a  channel  once  dredged.  On  the  ebb  tide  the  sand  com- 
posing the  bottom  at  the  mouths  of  the  streams  is  a  boiling  mass  and  shifts  with 
every  tide.  The  current  meter  observations  gave  velocities  of  from  0.5  foot  to  4  feet 
per  second,  the  former  at  the  first  and  last  stages  of  the  tide  and  the  latter  at  its 
maximum,  where  the  waters  of  Mispillion  River  and  Cedar  Creek  come  together. 
The  lower  velocity  is  sufficient  to  move  sand,  while  the  maximum  is  capable  of  mov- 
ing shingle  1  inch  in  diameter. 

In  September,  1899,  working  along  the  line  of  a  south-side  jetty,  200  feet  of  jetty 
was  built  on  the  south  side  out  from  the  shore;  but  as  there  were  no  funds  available 
to  dredge  out  the  cut  across  the  flats  the  jetty  could  not  be  extended  to  meet  the 
dredged  bank,  as  it  would  thereby  close  the  channel  along  the  shore,  the  only 
entrance  to  the  streams.  Incomplete  as  it  was,  it  has  shown  its  effect  and  confirms 
the  idea  that  if  extended  it  will  be  successful.  The  only  uncertain  element  as  to  the 
sufficiency  of  the  south  jetty  alone  is  the  possibility  of  a  heavy  rush  of  sand  driven 
before  a  northerly  storm  banking  up  against  the  jetty  and  choking  the  cut  so  quickly 
that  the  currents  will  not  have  time  to  come  into  play.  A  remedy  for  this,  already 
recommended  in  previous  reports,  is  a  north-side  jetty  high  enough  to  keep  the  sand 
out.  Five  hundred  feet  of  such  a  barrier  was  built  on  Sand  Point  in  1893,  and  an 
extension  of  it  is  warranted  by  the  results  obtained  from  it.  There  can  be  no  doubt 
about  the  necessity  of  substantial  protective  works  in  maintaining  any  channel  that 
may  be  dredged  across  the  flats. 

I  submit  for  your  consideration  two  forms  of  jetty  which  are  strong  and  inexpen- 
sive: First,  a  line  of  piles,  3  feet  centers,  with  tops  cut  off  about  1  to  2  feet  above 
high  water;  wales  at  top  and  near  low-water  line;  sheathing  on  the  channel  side 
driven  well  down;  back  of  this  row,  about  10  feet,  another  row  of  heavy  piles 
spaced  9  feet  centers;  tops  to  be  8  to  10  feet  above  low  water  to  act  as  ice  breakers 
and  attached  to  the  first  row  of  piling  by  tie-rods  and  braces.  This  construction,  I 
think,  would  be  well  adapted  for  the  south  side,  and  behind  it  should  be  banked  the 
material  dredged  from  the  cut.    This  jetty  can  be  built  for  $5  per  linear  foot. 

The  second  form,  well  adapted  for  both  sides,  js  similar  in  the  main  to  the  existing 
jetty  on  Sand  Point.  Two  rows  of  piles  6  feet  apart,  center  to  center,  and  piles  in 
each  row  spaced  2  feet,  center  to  center,  fastened  with  wales  and  cross-ties;  the  space 
between  the  two  rows  to  be  filled  with  compacted  brush,  upon  which  2  feet  of  rip- 
rap stone.  This  can  be  built  for  $7.50  per  linear  foot.  A  part  of  the  present  crib 
work  must  be  removed,  the  cost  of  which  is  estimated  to  be  $1,050.  I  also  submit 
an  estimate  of  cost  of  dredging,  as  follows : 

Dredging  channel  from  Milford  to  the  mouth,  6  feet  deep  at  mean  low  water 
and  60  feet  wide,  at  sharp  turns  75  feet  wide,  200,000  cubic  yards,  at  15 


Dredging  a  channel  4  feet  deep  at  mean  low  water  and  150  feet  wide  at  the 
mouth,  to  the  4-foot  depth  in  Delaware  Bay,  70,000  cubic  yards,  at  15 


cents 


$30,  000 


cents 


10, 500 


Add  10  per  cent  for  engineering  and  contingent  expenses 


40,  500 
4, 050 


Total 


44, 550 


Very  respectfully,  your  obedient  servant. 


Gen.  Wm.  F,  Smith, 

United  States  Agent. 


Geo.  W..  T.  Miller, 

Assistant  Engineer. 


APPENDIX  I. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MARYLAND  TRIBUTARY 
TO  CHESAPEAKE  BAY,  AND  OF  BROAD  CREEK  AND  NANTICOKE 
RIVERS,  DELAWARE  AND  MARYLAND. 


REPORT  OF  LIEUT.  COL.  0.  H.  ERNST,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  lUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


Susquehanna  River  above  and  below 

Havre  de  Grace,  Md. 
Patapsco  River  and  channel  to  Balti- 
more, Md. 
Channel  to  Curtis  Bay,  in  Patapsco 
River,  Baltimore  Harbor,  Maryland. 
Harbor  of  Southwest  Baltimore  (Spring 
Garden),  Maryland. 

5.  Queenstown  Harbor,  Maryland. 

6.  Chester  River,  Maryland,  from  Crump- 

ton  to  Jones  Landing. 

7.  Choptank  River,  Maryland. 


4. 


8.  La  Trappe  River,  Maryland. 

9.  Warwick  River,  Maryland. 

10.  Nanticoke  River,  Delaware  and  Mary- 

land. 

11.  Broad  Creek  River,  Delaware. 

12.  Wicomico  River,  Maryland. 

13.  Manokin  River,  Maryland. 

14.  Pocomoke  River,  Maryland. 

15.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATION  AND  SURVEYS. 

16.  Harbor  of  Havre  de  Grace,  Maryland.  I  17.  Channel  in  Curtis  Bay,  Baltimore, 

I  Maryland. 

HARBOR  LINES. 

18.  Annapolis  Harbor,  Maryland. 


United  States  Engineer  Office, 

Baltimore,  Md.,  My  ^7,  1901. 
General:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  year  ending  June  30,  1901,  for  the  works  of  improvement  of 
rivers  and  harbors  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Lieut.  Col.,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  JJ.  S.  A, 
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I  I. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE 
DE  GRACE,  MARYLAND. 

[Thi8  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

See  page  218,  Annual  Report  of  the  Chief  of  Engineers  1900  for 
full  history. 
No  work  has  been  done  since  1899. 

Money  statement. 

July  1,  1900,  balance  unexpended   $9,  734.  05 

July  1,  1901,  balance  unexpended   9,  734.  05 


Amount  (estimated)  required  for  completion  of  existing  project   94, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    20, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

August  30,  1852    $10, 000 

June  23,  1866    26, 400 

July  25,  1868  (allotment)   5,  000 

April  10,  1869  (allotment)   990 

July  11,  1870   12, 000 

June  14,  1880    28,  000 

March  3,  1881   15,000 

  $97,  390 

By  act  passed  August  2,  1882   25,  000 

By  act  approved — 

July  5,  1884   20,000 

August  5,  1886    6, 000 

By  act  of  August  11,  1888    10, 000 

By  act  approved — 

September  19,  1890   4, 000 

July  13,  1892   4,000 

1879,  allotment  from  general  appropriation  for  examinations  and 

surveys  1   500 

By  act  of  August  18,  1894    4, 000 

  73,500 


Aggregate   170,890 


COMMERCIAL  STATISTICS. 


It  was  impracticable  to  obtain  complete  commercial  statistics.  It  is  in  the  collec- 
tion district  of  Baltimore  (see  statistics  for  that  port) ,  which  is  the  nearest  port  of 
entry. 


I  2. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND. 

Dredging  was  in  progress  under  the  continuing  contract  during  the 
whole  fiscal  year,  with  an  intermission  from  February  1  to  March  12, 
when  operations  were  suspended  on  account  of  ice  and  rough  water. 
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The  (livd^v  of  hirjjost  capacity,  the  Admiral,  was  destroyed  hy  fire 
November  12,  hut  was  replaced  December  1  by  the  Ihili  'nu  of  less  out- 
put, which  ill  turn  was  jiartially  burned  Jaiuiary  4  and  under<4-oin<^ 
repair  until  April  1.  With  the  intermissions  mentioned,  t'oui*  dredo(\s, 
three  of  the  ''clam-shell"  and  one  of  the  ''endless-bucket"  or  elevator 
type,  were  en<!;at]fed  on  the  contract,  the  lattci*  workinj^' entirely  on  the 
parts  of  the  chaimel  havin<^'  a  hard  bottom,  to  which  it  is  best  a(l}ii)t(5d 
of  any  composing  the  plant.  Not withstaiidino-  the  delays  due  to  the 
elements  and  accidents,  tlu^  contractor  has  exceeded  the  rc(juircnients 
of  the  contract  as  to  rate  of  pr()<rress  by  'J,()2S,ii7r)  cubic  yai'ds  of  mate- 
rial. The  quantity  of  mat(u-ial  removed  during  the  fiscal  3'ear  is 
4,068,502  cubic  yards,  and  the  whole  amount  under  the  contract 
6,028,275  cubic  3^ards.  It  is  proposed  to  complete  the  contract  and  the 
project  with  the  funds  availa))le. 

The  estimate  for  the  impiovement  of  Patapsco  River  and  channel 
to  Baltimore,  Md.,  submitted  in  1894,  was  $2,500,000,  and  was  for 
increasing  the  bottom  width  of  the  channel,  which  was  then  600  feet, 
to  1,000  teet,  retaining  the  depth  then  existin<(  of  27  feet.  Under  the 
authority  contained  in  the  river  and  harbor  act  of  June  3,  1896,  the 
proposed  depth  of  the  channel  was  increased  to  30  feet.  The  law  was 
silent  as  to  the  width,  but  in  the  project  under  it,  approved  by  the 
Secretary  of  War  July  10,  1896,  under  which  improvement  has  since 
been  progressing*,  the  old  width  (600  feet)  was  retained.  The  original 
estimate  was  retained,  and  the  money  statements  which  have  appeared 
in  the  annual  reports,  including  the  last  report,  have  been  deduced 
therefrom.  The  excavation  has  cost  less  per  cubic  yard  than  was  esti- 
mated. The  project  of  July  10,  1896 — that  is,  a  channel  30  feet  deep 
and  600  feet  wide — will  be  completed  under  the  present  continuing 
contract,  and  with  an  expenditure  of  $1,100,000  less  than  the  estimate. 
Either  the  money  statement  or  the  project  should  be  modified. 

A  channel  600  feet  wide  and  30  feet  deep  will  not  answer  the  future 
needs  of  this  port,  but  the  saving  of  $1,100,000  on  the  estimate  is  not 
sufficient  to  excavate  an  adequate  channel.  An  approximate  esti- 
mate for  increasing  the  depth  to  35  feet,  retaining  the  present  bottom 
width,  was  printed  in  Senate  Doc.  No.  118,  Fifty-sixth  Congress,  sec- 
ond session,  and  amounted  to  $5,300,000.  It  would  seem  that  noth- 
ing should  be  done  toward  such  a  project  without  the  specific  authority 
of  law.  The  money  statement  attached  to  the  annual  report  has  there- 
fore been  modified  b}^  omitting  the  balance  of  $1,100,000  as  remaining 
to  be  appropriated. 

See  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  231-232, 


for  detailed  history  of  the  improvement. 

Money  statement. 

July  1,  1900,  balance  unexpended  $432,  666.  29 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901    475,  352.  00 

908,  018.  29 

June  30,  1901,  amount  expended  during  fiscal  year   341,  749.  53 

July  1,  1901,  balance  unexpended   566,  268.  76 

July  1, 1901,  outstanding  liabilities   2, 000.  00 

July  1,  1901,  balance  available   564,  268.  76 

July  1,  1901,  amount  covered  by  uncompleted  contracts   564, 268.  76 
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The  following  are  the  amounts  and  dates  of  appropriations  for  improv- 
ing harbor  at  Baltimore,  Md.,  including  Patapsco  River: 


August  30,  1852   $20,  000 

August  15,  1856   100,000 

June  28,  1864   20,000 

June  23,  1866   5,200 

March  3,  1867   75,  000 

July  25,  1868   17,  000 

April  10,  1869    26,  730 

July  11,  1870   42,  900 

March  3,  1871   50,  000 

June  10,  1872   100,000 

March  3,  1873   200,  000 

June  23,  1874   75,000 

March  3,  1875   75,  000 

August  14,  1876   75,000 

June  18,  1878   75,000 

March  3,  1879   160,  000 

June  14, 1880   100,  000 


March  3,  1881   $150, 000 

August  2,  1882   450,000 

July  5,  1884   250, 000 

August  5,  1886   150,000 

August  11,  1888   300,000 

September  19,  1890   340, 000 

March  3,  1891   151,  200 

August  5,  1892   208,000 

August  18,  1894   50,  000 

June  3, 1896   400,000 

June  3,  1896   50,000 

March  3,  1899  ,.  200,000 

June  6,  1900   324,648 

March  3,  1901    475,  352 


Total  4,  716, 030 


CONTRACT  IN  FORCE. 


Continuous  contract  with  Simon  Hess,  at  8j%%  cents  per  cubic  yard,  approved  July 
5,  1899,  commenced  September  12,  1899,  and  expires  June  30,  1903. 


commercial  statistics. 

Office  of  the  Collector  of  Customs, 

Port  of  Baltimore,  Md., 

July  15,  1901. 

Sir:  I  have  pleasure  in  handing  you  herewith  a  statement  of  commercial  statistics 
as  disclosed  from  the  records  of  this  office  for  the  fiscal  year  ended  June  30,  1901. 
Respectfully, 

Wm.  F.  Stone, 

Collector. 

Col.  Oswald  H.  Ernst,  U.  S.  A., 

Engineer  in  charge  of  the  Improvement 
of  Patapsco  and  Baltimore  Harbor. 

Commercial  statistics  of  the  port  of  Baltimore,  Md. ,  comparing  the  fiscal  years  ended 

June  30,  1900  and  1901. 


Imports. 

Free. 

Duitable. 

Total. 

1900  ,  

$12,026,474 
11,589,805 

87,016,507 
7,309,668 

819, 042, 981 
18,899,473 

1901  

Decrease,  1901   

436, 669 

143,508 

293, 161 

IMPORTS. 

In  American  vessels  in  1901 : 


Sailing   $2,235,214 

Steam   690,  216 

In  foreign  vessels  in  1901 : 

Sailing   104,  841 

Steam   15,  838, 000 

In  cars  overland   31, 202 


Total   18,899,473 
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Co)ni)iercial  slatidirs  of  llic  porl  of  lui/liiuorf,  Md.y  tic. — CoiitiniUid. 
DOMESTIC  KXI'OR'I'S. 

1900   $115,432,167 

1901   1()(),  l()l,:W2 


Decrease  in  1901   9,  270,  775 


In  American  vessels  in  1901: 

Sailing   1,089,312 

Steam   18,212 

In  foreign  vessels  in  1901: 

Sailing   58,  242 

Steam   104,  995,  626 

RECAPITULATION. 

In  American  vessels  in  1901   $1, 107,  524 

In  foreign  vessels  in  1901   1 05,  053,  868 


Total  exports  in  1901    106, 161, 392 

PRINCIPAL  ARTICLES  EXPORTED. 


Cattle 


Flonr  

Coal  

Copper   

Cotton,  manufactures 

Glucose  

Iron  and  steel  

Oil  cake  


Tons. 

Tons. 

40,  185 

Beef  products  

10,  820 

1,  259,  201 

Pork  products  

21,640 

271,108 

43, 947 

527,  227 

Oleomargarine  

20,  330 

29,  203 

8,  848 

35,  086 

52,  454 

9, 101 

33,  379 

158, 333 

Oils  

155, 656 

47,  693 

Wood,  and  manfufactures  of. 

236,231 

Amount  of  duties  collected  in  1901  $2, 909, 134.  91 

Miscellaneous  customs  receipts  in  1901   Ill,  519.  01 

Total  receipts  in  1901   3,  020,  653.  92 

Total  receipts  in  1900   2,  849,  565.  53 


Increase  in  1901   171, 088.  39 


Duties  on  merchandise  in  bond  in  1900   176, 971.  35 

Duties  on  merchandise  in  bond  in  1901   216,  670. 10 


Increase  in  1901   39,  698.  75 


SUMMARY  OF  DUTIES  COLLECTED  IN  1901. 


Imports  and  miscellaneous  customs  receipts  $3,  020,  653. 92 

Merchandise  in  bond   216,  670. 10 

Merchandise  transported  with  appraisement   13,  921.  05 

Total   3,251,245.07 


STATISTICAL  RECAPITULATION. 


Dutiable  imports  have  increased   $293, 161.  00 

Free  imports  have  decreased   $436,  669.  00 

Domestic  exports  have  decreased  $9,  270,  775.  00 

Tonnage  ( foreign )  has  decreased  tonn . .  46,  872 

Duties  collected  have  increased   $187,  095.  40 

Duties  on  merchandise  in  bond  have  increased   $39,  698.  75 

Duties  on  merchandise  in  bond  with  and  without  appraisement  have 

decreased   $4,  720.  89 


ENG  1901  87 
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Commercial  statistics  of  the  port  of  Baltimore,  Md.,  etc. — Continued. 

TONNAGE  MOVEMENT. 


1900. 

1901. 

Foreign  trade: 

Entered  

Number. 
911 
925 

1,544 
2,257 

Tonnage. 
1, 677, 383 
1,775,269 

2,022,848 
2,466,080 

Number. 
880 
922 

1,522 
2,209 

Tonnage. 
1,647.207 
1,758,573 

2,075,838 
2, 573, 399 

Cleared   

Coasting  trade: 

Entered  

Cleared   

IMMIGRANT  PASSENGERS. 


Male. 

Female. 

Total. 

1899-1900  

29,817 
13, 323 

6,749 
3,993 

27, 566 
17,316 

1900-1901  

VESSELS  BUILT  1900-1901. 


Number. 

Gross  tons. 

Net  tons. 

Value. 

Steam  

20 
25 
23 

10, 703 
1,413 
5, 712 

7,789 
1,224 
4,960 

$1, 463, 800 
80, 750 
223,800 

Sail  

Barges  (documented)  

Total  

68 

17, 828 

13, 973 

1, 768, 350 

STEAMSHIP  LINES. 


Atlantic  Transport  Company  

Lord  Line  

Empire  Line  

Hamburg-American  

United  Fruit  Company  

Di  Giorgio  Importing  and  Steamship  Com 
pany. 

Neptune  Line  

Earn  Line  

Johnston  Line  

Blue  Cross  Line  

Donaldson  Line  

Puritan  Line  


Number. 


Tonnage.  I 


25, 158  London. 
31, 725 
12, 913 
93, 863 

7,320 

1,021 


17, 089 
10, 961 
22, 793 

2,979 
20, 649 

9,060 


Belfast  and  Dublin. 
Leith. 
Hamburg. 

Cuban  and  Jamaican  ports. 
Jamaica. 


Rotterdam. 

Cuban  and  Mediterranean  ports. 

Liverpool. 

Havre. 

Glasgow. 

Antwerp. 


The  following  lines  have  added  to  the  number  of  vessels: 

Atlantic  Transport  Line  to  London   2 

Lord  Line  to  iielfast  and  Dublin   1 

Empire  Line  to  Leith   3 

The  following  lines  have  reduced  the  number  of  vessels: 

Hamburg- American  Line  to  Hamburg   1 

Neptune  Line  to  Rotterdam   1 

Earn  Line  to  Cuban  and  Mediterranean  ports   3 

The  Buckman  Line  to  Cuban  and  Jamaican  ports  is  succeeded  by  the  United  t  ruit 
Company's  line,  and  the  West  India  Fruit  Company  by  the  Di  Giorgio  Importing 
and  Steamship  Company. 

The  foreign  tonnage  movement  at  this  port  shows  a  falling  off  of  1^  per  cent  as 
compared  with  the  close,  of  the  last  fiscal  year.  Whether  or  not  this  slight  loss  is 
due  to  certain  alleged  railroad  discriminations  I  will  not  venture  to  say.  The  coast- 
wise trade  shows  an  increase.  Our  shipbuilding  interest  is  still  in  a  fiourishing  con- 
dition.   All  of  our  yards  are  full  up  with  orders.    There  were  built  and  documented 
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ill  (liis  (listrict  during' 1  he  year  (JS  slciini  and  kuI  vcnnrls,  having  an  aggregate  ^tohh 
tonna^'c  ol'  \:\,\)7'A  tons  and' valncd  at  $1 ,7()H,:{r)(). 

At  the  yards  of  tlio  Maryland  Steel  ('()inj)any,  aside  from  tlio  three  torpedo-boat 
destroyers  and  till'  inannnotli  steel  (loatin^'  dry  dock  for  the  United  States  Navy, 
fonr  1  i,()()0-ton  steel  steamships  are  on  the  ways. 

There  are  now  thirteen  established  lines  of  steamships  trading  at  this  port,  repre- 
sei\ting  ]()()  vessels,  with  an  a<;gre<j:ate  ne<  tonnage  of  288,300  tons  and  an  estimated 
carrying  i-apacity  of  432,450  tons  of  cargo. 


I  3. 

IMPROVEMENT  OF  (TIANXKL  TO  (M'KTIS  BAY,  IN  PATAPSCO  RIVER, 
BALTIMORE  HARBOR,  MARYLAND. 

Thoro  were  no  operations  during  the  ti.scjil  year  owing  to  the  ex- 
haustion of  funds.  An  estimate  of  the  cost  of  deepening- and  widening 
the  channel  is  i)rinted  in  Senate  Doc.  No.  118,  iifty-sixth  Congress, 
second  session. 

Money  statement. 

July  1,  1900,  balance  unexpended   $138.07 

June  30,  1901,  amount  expended  (hiring  fiscal  year   138.  07 


Amount  (estimated)  required  for  completion  of  existing  project   45,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    45,  000.  00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 

The  following  are  the  amounts  and  dates  of  appropriations  for 
improving  channel  to  Curtis  Bay,  in  Patapsco  River,  Baltimore  Har- 
bor, Maryland. 

July  13,  1892  $28,000.00 

August  18,  1894    12,  000.  00 

Total   40, 000.  00 

This  work  is  in  the  collection  district  of  Baltimore. 


I  4. 

IMPROVEMENT  OF  HARBOR  OF   SOUTHWEST   BALTIMORE  (SPRING 
GARDEN),  MARYLAND. 

Nothing  has  ever  been  done,  the  appropriation  being  too  small  to 
justify  the  commencement. 

Money  statement. 

July  1, 1900,  balance  unexpended   $5,  000.  00 

July  1, 1901,  balance  unexpended   5,  000.  00 


Amount  (estimated)  required  for  completion  of  existing  project   309,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901     100,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897. 

The  following  is  the  amount  and  date  of  appropriation  for  improv- 
ing harbor  of  Southwest  Baltimore  (Spring  Garden),  Maryland: 
June  23, 1896  $5,000 

The  statistics  of  the  port  of  Baltimore  include  this  harbor. 
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I  5. 

IMPROVEMENT  OF  QUEENSTOWN  HARBOR,  MARYLAND. 

[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15, 1901.] 

There  were  no  operations  in  the  fiscal  year.  A  history  of  this  har- 
bor is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900,  page  219. 

Money  statement. 

July  1, 1900,  balance  unexpended   $389.  43 

June  30, 1901,  amount  expended  during  fiscal  year   4.  25 

July  1, 1901,  balance  unexpended   385. 18 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

March  3, 1871   $5,  000 

June  10, 1872   6,000 

March  3, 1879    3,  000 

Total   14,000 

By  act  of  June  3, 1896   5,  000 


Aggregate   19,000 


The  harbor  is  in  the  collection  district  of  Baltimore. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 


Receipts  and  shipments. 


Receipts: 

Bricks,  flour,  lumber,  etc. 
Fruits,  grain,  cattle,  etc  .. 
General  merchandise  


Total. 


Glass. 


Shipments: 

Carriages,  leather,  lumber,  etc 

Fruits,  grain,  poultry,  etc  

General  merchandise  


Total . 


Total  receipts  and  shipments. 


Tons. 


652 
340 
,450 


7,442 


2,469 
2, 402 


4,931 


12,373 


Vessels  trading  at  Queenstown  Harbor,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

553 

Draft. 

Trips  per 
week. 

1 

Feet. 

6 

The  above  statistics  were  furnished  l)y  the  Chester  River  Steamboat  Conii)any  and 
the  Queen  Anne  Railroad  Company. 
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I  6. 

IM]MU)VKI\IKNT  OF  (^IIKSTKII   KIVKR,  MARYLAND,  FROM  CRUMPTON 

TO  .lONFS  LANI)1N(;. 

[This  work  whs  in  tlic  clmrKr  of  (ii-n.  Williuin  F.  Smith,  Tiiiti'd  States  iiKciit,  to  May  l'>,  1901.] 

There  were  no  operations  in  j)ro<>fress  during  the  fiscal  year.  The 
history  of  the  river  is  contained  in  the  Annual  Report  of  tne  Chief  of 
Engineers  for  li)00,  page  '2U). 

Money  statement. 


July  1,  1900,  balance  imoxponded   $515.  91 

June  30,  1901,  amount  expended  during  fiscal  year   249. 12 


July  1,  1901,  balance  unexpended   266.  79 


'Amount  (estimated)  required  for  completion  of  existing  project   5,  412.  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1, 1901   5,  412.  50 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

September  19,  1890  $5, 000 

July  13,  1892   3,000 

By  act  of  August  18,  1894   1, 500 

By  act  of  June  3,  1896   1,  500 

By  act  of  March  3,  1899    3,  200 


Total   14,200 


Statistics  of  the  commerce  of  the  river  are  not  available.  It  is  in 
the  collection  district  of  Baltimore. 


I  7. 

IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

No  operations  were  in  progress  during  the  fiscal  year.  See  history 
of  the  work  on  page  220,  Annual  Report  of  the  Chief  of  Engineers 
for  1900. 

The  river  is  in  the  collection  district  of  Baltimore. 

Money  statement. 

July  1,  1900,  balance  unexpended   $794.  72 

June  30,  1901,  amount  expended  during  fiscal  year   685.  79 

July  1,  1901,  balance  unexpended   108.  93 

Amount  (estimated)  required  for  completion  of  existing  project   19,000,  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $10,  000.  00 

For  maintenance  of  improvement   4, 000.  00 

  14,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNTS  APPROPRIATED. 


By  act  approved — 

June  14,  1880   $5,  000 

March  3,  1881   5,000 

By  act  passed  August  2,  1882    5,  000 

By  act  approved — 

July  5,  1884   5, 000 

Augusts,  1886   10,000 

By  act  of  August  11,  1888   7,  500 


By  act  approved — 

September  19,  1890   $7,  500 

July  13,  1892   3,000 

By  act  of  August  1 8, 1 894   2, 000 

By  act  of  June  3,  1896    2, 000 

By  act  approved  March  3,  1899 . .  8, 000 


Total   60, 000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Class. 


Tons. 


Receipts: 

Coal,  ice,  oysters,  etc  , 

Bricks,  canned  goods,  fertilizers,  etc 

Fruit,  grain,  cattle,  etc  

General  merchandise  


Total  

Shipments: 

Cord  wood,  railroad  ties,  etc  

Canned  goods,  fertilizers,  sawed  lumber,  etc  . 

Fruit,  grain,  poultry,  cattle,  etc  

General  merchandise  , 


Total  

Total  receipts  and  shipments . 


4, 168 
105,214 
2,466 
9,050 

120,888 


1,045 
5,324 
22, 757 
7,080 

36,206 

157,094 


Vessels  trading  in  Choptank  River j  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

5 

2,229 

Feet, 
bk  to  9 

Daily. 

A  large  number  of  sailing  vessels  also  trade  in  this  river,  making  irregular  trips. 
The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I  8. 

IMPROVEMENT  OF  LA  TRAPPE  RIVER,  MARYLAND. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15, 1901.] 

No  dredging  was  done  in  the  fiscal  year.    For  history  of  the  work 
see  page  222,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 
This  river  is  in  the  collection  district  of  Baltimore. 

Money  statement. 

July  1,  1900,  balance  unexpended   $36. 13 

July  1,  1901,  balance  unexpended   36. 13 

Amount  (estimated)  required  for  completion  of  existing  project   2,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

■     1903,  in  addition  to  the  balance  unexpended  July  1,  1901    2,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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A.MOI'N  TS    V  l'nt<»ri;i  ATKI). 


Bv  art  approved  .lulv  1.'^,    $2,  r)(M) 

By  a<'l  AuKiiHt  18,  1894   4,750 


Total 


7.250 


C-OMMICIKMAI.  STATISTICH  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Chxss.  j  ToDH. 

 1  

Koceipts: 

Coal,  ice,  lime,  etc   2,376 

Bricks,  Hour,  lumber,  etc   1,730 

(iriiin,  cattle,  truck,  etc  |  256 

General  merchandise  

Total   4,361 

Shipments: 

Cord  wood,  etc   75 

Canned  goods,  sawed  lumber,  etc   593 

Fruit,  grain,  butter,  cattle,  hay.  etc   3,060 

General  merchandise  |  

Total   3,728 

»  ________ 

Total  receipts  and  shipments   8, 089 


Value. 


86, 725 
23, 500 
10,000 
m,  000 


105, 225 


250 
24, 140 
77, 140 
1,000 


102,  530 


2G7,  755 


Vessels  trading  in  La  Trappe  River,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

3 
14 

1,177 

557 

Feet. 

9 

5  to  8 

6  times  a  week. 

From  time  to  time;  irregularly. 

There  are  other  small  vessels  running  during  the  grain  season. 
The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 

I  9. 

IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAND. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

There  were  no  operations  in  this  fiscal  year.  See  history  of  the 
work  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  222. 

This  river  is  in  the  collection  district  of  Baltimore. 

Mmiey  statement. 

July  1,  1900,  balance  unexpended   $183.  44 

June  30,  1901,  amount  expended  during  fiscal  year   171.  05 

July  1,  1901,  balance  unexpended   12.  39 

Amount  (estimated)  required  for  completion  of  existing  project  ...     6, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $3,  600.  00 

For  maintenance  of  improvement   3,  000.  00 

  6,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880    $3, 000 

By  act  approved  March  3,  1881   3,  000 

Total   6, 000 

By  act  approved  July  13,  1892   6,  000 

By  act  of  August  18,  1894    2,  000 

By  act  of  June  3,  1896    2, 000 

By  act  of  March  3,  1899   2, 000 

Total  on  present  project   12, 000 

Aggregate   18,000 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Class. 


Tons. 


Value. 


Receipts: 

Coal,  ice,  fish,  etc  

Bricks,  fertilizers,  furniture,  etc 
Grain,  hiay,  horses,  cattle,  etc... 
General  merchandise  

Total  

Shipments: 

Canned  goods,  fertilizers,  etc  . . . 
Fruits,  grain,  hay,  cattle,  etc  . . . 
General  merchandise  

Total  

Total  receipts  and  shipments  . 


913 
2,594 
1,382 

834 

$4,'135 

87,253 
65,419 
50,040 

5,723 

206,847 

977 
44,865 
1,226 

47,510 
781, 530 
60, 060 

47,068 

889, 100 

52,  791 

1,095,947 

trading  in  Warwick  River,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Sloops,  bugeyes,  schooners,  etc  

2 

100 

1,208 
Unknown. 

Feet. 
Unknown. 

Daily  service,  alter- 
nately. 

Irregularly  with  grain, 
fertilizers,  etc. 

The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I  10. 

IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE  AND  MARYLAND. 

[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

The  work  of  the  fiscal  year  consisted  in  dredging  11,738  cubic  3^ards 
of  material  by  July  25,  1900,.  thus  completing  the  project.  For  a  his- 
tory of  the  improvement  see  page  224  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900. 

This  river  is  in  the  collection  district  of  the  eastern  district  of  Maryland,  Crisfield 
being  the  nearest  port  of  entry. 
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Moncij  slah  iiK  III . 

July  I,  1900,  balance  unexpended   $2,  8()().  O.'i 

Junc^  WO,  H)01,  amount  expended  during'  liscal  year   17 

July  1.  n»01,  halaiice  unexpended   852.86 


AMOUNTS  AI'PKOI'KIATEI). 


B>  act  of  June  3,  1890    $3,  000 

By  act  approved  Marcli  3,  1899   3, 000 

Total   6,  000 


CONTRACT  IN  FORCE. 


A  contract  was  in  force  with  the  Baltimore  Dredging  Company  for  dredging,  at 
12y%  cents  per  cubic  yard,  approved  October  18,  1899;  commenced  June  29,  1900,  and 
completed  July  25,  1900. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  and  shipments. 


Class. 


Tons. 


Value. 


Receipts: 

Raw  bone,  phosphates,  ship  timber,  etc  

Fertilizers,  flour,  lumber,  etc  

Cattle,  horses,  hay,  etc  

General  merchandise  

Total  

Shipments: 

Canned  goods,  basket  and  barrel  material,  etc 

Berries,  peaches,  grain,  poultry,  etc  

General  merchandise  

Total  

Total  receipts  and  shipments  


385 
75, 309 
636 
1,250 

$7, 932 
457, 482 
30,430 
75, 000 

77,580 

570,  44 

2,827 
5, 860 
1,200 

132,750 
253,410 
72,000 

9,887 

458, 160 

87, 467 

1,029,004 

Vessels  trading  in  Nanticoke  River,  Delaware  and  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamer  

1 

Unknown. 

459 
1,200 

Feet. 

.  6 
5  to  7 

Triweekly. 

Grain,    lumber,  and 
fertilizers. 

Schooners  and  sloops  

Fifty-five  sailing  vessels,  of  a  tonnage  of  750,  repaired  during  th*^  year. 
The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 
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I  II. 

IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

No  dredging  was  done  during  the  fiscal  year.  For  a  history  of  the 
work  see  page  224  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1900. 

This  work  is  in  the  collection  district  of  Delaware,  Wilmington  being  the  nearest 
port  of  entry.    The  statistics  of  the  commerce  of  the  river  were  unobtainable. 

Money  statement. 

July  1,  1900,  balance  unexpended   $3,  560.  87 

June  30,  1901,  amount  expended  during  fiscal  year   3, 175. 12 

July  1,  1901,  balance  unexpended   385.  75 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

June  14,  1880   $5,  000 

March  3,  1881    10,  000 

By  act  passed  August  2,  1S82   5,  000 

By  act  approved  August  5,  1886. .  10,  000 

By  act  of  August  11, 1888   5,  000 

Total   35,  000 


By  act  approved  July  13,  1892. . .  $5,  000 

By  act  of  August  18,  1894    5,  000 

By  act  of  June  3,  1896  .'.   5, 000 

By  act  approved  March  3,  1899 . .  5, 000 

Total,  present  project          20,  000 


Aggregate   55,000 


I  12. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15, 1901.] 

No  operations  were  in  progress  during  the  fiscal  year.  See  history 
of  the  work  on  page  226,  Annual  Report  of  the  Chief  of  Engineers, 
for  1900. 

This  river  is  in  the  eastern  collection  district  of  Maryland,  Crisfield  being  the 
nearest  port  of  entry.    Only  partial  statistics  were  obtained  and  they  are  as  follows: 

Money  statement, 

July  1, 1900,  balance  unexpended   $2. 00 

July  1, 1901,  balance  unexpended   2.  00 

Amount  (estimated)  required  for  completion  of  existing  project   6,  798.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1903, 

for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 

'     pended  July  1,  1901   ,   6,  798. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Kv  act  of 

.Imu'  10,  1872    $5,000 

Maivh      1873   5,000 

June  28,  1874    5,000 

March  3,  1875   5,000 

AuK'Ust  14,  187()   5,000 

Juno  18,  1878    5,000 

March  .S,  1879   8,000 

June  14,  1880    5,000 

March  3,  1881   2,000 

July  5,  1884   10,000 


Total   50.000 


September  19,  1890   10,000 

July  18,  1892   (),500 

AufTUst  18,  1894    8,000 

June  8,  189G   3,  700 


Total  on  present  project   23,  200 


Aggregate   78,200 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 

Receipts  uml  shipments. 


Class. 


Receipts: 

Ice,  oysters,  fish,  etc  

Brick,  fertilizers,  furniture,  etc 

Cattle,  horses,  hay,  etc  

General  merchandise  


Tons. 


Total  

Shipments: 

Canned  goods,  lumber,  fertilizers,  etc  , 

Berries,  hay,  cattle,  etc  

General  merchandise  


Total. 


Total  receipts  and  shipments   14, 710 


Value. 


205 
3,064 

380 
6,774 

$5,004 
225,995 

30,296 
406,440 

10,423 

667, 735 

975 
1,707 
1,605 

37,550 
120, 908 
96, 300 

4, 287 

2.54,  758 

14,710 

922,493 

Vessels  trading  in  Wicomico  River,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

1 

704 

Feet. 

5A 

Triweekly. 

The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I  13. 

IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 
[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

Under  a  contract  with  the  Baltimore  Dredging  Company,  which  was 
commenced  August  2, 1900,  and  completed  on  the  15th  of  that  month. 
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the  mud  flats  were  dredged  to  the  projected  depth  and  80  feet  width 
for  a  distance  of  1,270  feet,  removing  10,388  cubic  yards  of  material. 
See  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  227,  for 
a  detailed  history  of  the  river. 

The  amount  expended  during  the  fiscal  year  1900  was  $3,848.38,  and 
not  13,848.28,  as  appears  in  the  annual  report  for  that  year,  leaving 
the  balance  unexpended  July  1,  1900,  11,676.62  instead  of  11,676.72. 

This  river  is  in  the  collection  district  of  the  eastern  district  of  Maryland,  and  Cris- 
field  is  the  nearest  port  of  entry.  The  statistics  of  the  commerce  of  the  river  were 
unobtainable. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1,  676.  62 

June  30,  1901,  amount  expended  during  fiscal  year   1, 438.  67 

July  1,  1901,  balance  unexpended   237.  95 

Amount  (estimated)  required  for  completion  of  existing  project   7, 500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $7,  500.  00 

For  maintenance  of  improvement   4,  000.  00 

  11,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

September  19,  1890   $7,500 

July  13,  1892   7,500 

Act  of  August  18,  1894   4, 000 

Act  of  June  3,  1896   1 4,  000 

Act  of  March  3,  1899   1,  500 


Total   24.500 


CONTRACT  IN  FORCE. 


A  contract  was  •  in  force  with  the  Baltimore  Dredging  Company  for  dredging  at 
12j%  cents  per  cubic  yard,  approved  October  18,  1899,  commenced  August  2  and 
completed  August  5,  1900. 


I  14. 

IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND,  BELOW  SNOWHILL. 

[This  work  was  in  the  charge  of  Gen.  William  F.  Smith,  United  States  agent,  to  May  15,  1901.] 

Dredging  under  the  contract  was  begun  August  2tl:,  1900,  and  com- 
pleted on  the  21st  of  the  succeeding  month.  The  quantity  of  mate- 
rial removed  was  20,192  cubic  yards,  and  the  dredging  extended  over 
2,920  feet  of  the  length  of  the  channel,  which  was  made  of  the  proj- 

^  Of  this  amount  |2,000  is  for  work  in  the  upper  river  not  covered  by  project. 


AIM'KNDIX    I — -RKl'OKT  \AK[V\\  (oF,.  KKNST. 


1  :m) 


(H't  dimensions.  See  history  of  the  woi  U  on  pa^c  "2'2S,  Anmuil  Kcpoi  l 
of  the  Chief  of  Knj^ineers  for 

Tliis  river  is  in  tlu'  collection  district  ol"  tlui  cmsIciii  district  of  Maryland,  and  (yris- 
liold  is  the  nearest  poi-t  of  entry. 

M(>)i('y  statement. 


July  I,  1901,  balance  nnexiHMided  

June  80,  1901,  amount  expended  during'  liscal  year   2,  985.  23 


July  1,  1901,  balance  unexpende.j   149.08 


Amount  (estimated)  re(|uirt>d  for  completion  of  existing  project   (>,  000,  00 

Amount  that  can  be  prolitablv  expended  in  liscal  year  ending  Junii  oO, 
1903,  in  addition  to  the  balance  un(^xi)ended  July  1,  1901   0,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  .lunc; 
4,  1897. 


A M O r NTS  A  I ' I •  K( )  I 'H I  ATEl). 


Bv  act  approved — 

June  18,  1878    $10,  000.  00 

March  8,  1879     2,500.00 

August  5,  1886    8,  000.  00 


Total   20,  500.  00 

By  act  of  June  3,  1896   $^5,  000.  00 

By  act  approved  March  3,  1899   3,  000.  00 


Total  on  present  project   8,  000.  00 

Aggregate   28,500.00 


CONTRACT  IN  FORCj:. 

A  contract  was  in  force  with  the  Baltimore  Dredging  Company  for  dredging  at 
12j%  cents  per  cubic  yard,  approved  October  18,  1899,  commenced  August  24  and 
completed  September  21,  1900. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1900. 


Receipts  and  shipments. 


Class. 

Tons. 

Value. 

Receipts: 

Fertilizers,  flour,  millwork,  etc  

Cattle,  hogs,  horses,  etc  

General  merchandise  

  282 

  144,465 

  813 

  10,000 

SI,  794 
794, 863 

23, 350 
600, 000 

Total  

 >    155, 560 

1,420,007 

Shipments: 

Cord  wood,  logs, ship  timber, etc  

Canned  goods,  crates,  lumber,  etc  

Fruit,  grain,  eggs,  poultry,  etc  

  3, 010 

  19, 710 

  5, 149 

35,  568 
214, 678 
109, 017 

Total  

  27, 869 

359, 263 

Total  receipts  and  shipments  

  183, 429 

1, 779,  270 

1390      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Vessels  trading  in  Pocomoke  River,  Maryland. 


Class. 

Number. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamer  

1 

Unknown  .. 

654 
6,610 

Feet. 
5  to  7 

Semiweekly. 

For  grain,  lumber,  fertilizers,  etc. 

Schooners  and  sloops  . . . 

Ninety-four  sailing  vessels  of  an  aggregate  tonnage  of  4,800  repaired  during  the  year. 
The  above  statistics  were  furnished  by  the  Baltimore,  Chesapeake  and  Atlantic 
Railway  Company. 


I  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Schooner  Win.  H.  Roach. — See  previous  history  on  page  1661  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900.  The  wreck  was 
sunk  in  1899  between  Fishing  and  Maddox  Islands,  in  the  Manokin  River, 
Maryland,  where  it  was  abandoned  and  an  obstruction  to  navigation, 
and  the  award  of  the  contract  for  its  removal  was  under  consideration 
at  the  close  of  the  fiscal  year  1900.  A  contract  was  entered  into  July 
7,  1900.  The  wreck  was  broken  up  with  dynamite  on  the  30th  of  the 
same  month  and  the  debris  placed  ashore  above  high  water.  The  total 
cost  of  the  work  was  1399.15. 

Bugeye  ColmnMa. — See  previous  history  on  page  1661  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900.  The  wreck  sunk  in  Febru- 
ary, 1900,  near  Deals  Island  wharf,  Maryland,  where  it  was  abandoned 
and  an  obstruction  to  navigation,  and  the  award  of  the  contract  for  its 
removal  was  under  consideration  at  the  close  of  the  fiscal  year  1900. 
A  contract  was  entered  into  July  7,  1900.  The  wreck  was  broken  up 
with  dynamite  July  27  and  28,  1900,  and  the  debris  placed  ashore 
above  high  water.    The  total  cost  of  the  work  was  1399.78. 

Simken  logs. — These  were  reported  to  be  an  obstruction  to  the  nav- 
igation of  Back  Creek,  Maryland,  which  is  the  western  outlet  for  the 
Delaware  and  Chesapeake  Canal,  but  as  an  examination,  at  a  cost  of 
$11.77,  showed  that  the  logs  had  sunk  in  the  mud  to  a  depth  of  10  feet 
below  mean  low  water  and  below  the  average  depth  of  the  channel, 
where  they  were  no  longer  an  obstruction  to  navigation;  their  removal 
was  not  undertaken. 

Sloop  Laura  Wilhelmiyia. — This  vessel,  35  feet  long  and  12  feet  beam, 
sunk  in  Cambridge  Harbor,  Maryland,  in  August,  1900,  about  50  feet 
from  the  wharf  of  the  Wheeler  Steamboat  Compan}^  in  9  feet  of  water. 
The  wreck  was  abandoned  and  was  an  obstruction  to  navigation.  It 
was  raised  and  put  ashore  in  the  Choptank  River  about  a  mile  below 
Cambridge  Harbor,  where  it  is  no  longer  an  obstruction  to  navigation. 
The  work  was  done  March  1,  1901,  and  the  total  cost  of  operations 
was  181. -17. 

Schooner  Maggie. — This  wreck  la}^  in  the  mouth  of  North  Point 
Creek,  Patapsco  River,  Maryland,  where  it  sunk  in  1899  in  6i  feet  of 
water  and  about  300  feet  from  the  channel  where  there  were  9i  feet  of 
water.  It  was  abandoned  and  an  obstruction  to  navigation.  With  the 
use  of  dynamite  and  the  services  of  the  United  States  steam  tender 
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/Srn/i/tr/  tlio  wiHH'k  \V5is  (Mitirclv  rcMiiovcd  July  11)00,  jit  ;i  cost 
ol'  ${{)(). 

ScJionncr-rlycjed  .scotn  llnrnj  M(>(n'i'.~'\\\\^  vosmcI  was  wrcckcxl  and 
sunk  October  14,  1900,  in  Jackson  Creek,  a  tributary  of  the  Chester 
liiver,  Maryland.  It  was  70  t'ec^t  in  lentjfth,  i^f)  feet  bcjiin,  and  lav  in 
8i  feet  of  water;  abandoned  and  an  ol)struction  to  navij^ation.  The 
wreck  Avas  brokiMi  up  with  explosions  of  dynainitir  December  (),  11)00, 
and  the  debris  removed.  The  work  was  done  with  tlui  serx  ices  of  the 
U.  8.  steam  tender  Sciii  'nwl  at  a  cost  of  '$150. 

Schooner  S<(ri(h  K.  Vefra.  — This  wn^ck  was  sunk  on  tiie  western  edge 
of  the  Fort  McIIenry  channel,  innuediately  opposite  Kasin's  wharf,  in 
the  Patapsco  River,  Maryland,  where  it  lay  in  ?A)  feet  of  wat(;r,  aban- 
doned and  obstructino-  the  main  ship  channel  leading  to  the  port  of 
Baltimore.  The  wr(H*k  was  raised  February  2,  1901,  towed  to  Canton 
Hollow,  Baltimore  Harbor,  and  there  beached  at  a  total  cost  of  $2.50. 

Barge  Fmnl'  Thojnpson. — This  vessel  was  100  feet  in  length,  20  feet 
beam,  and  had  a  cargo  of  coal  when  it  sunk  Novem})er  0,  1900,  in 
14  feet  of  water,  4,700  feet  WNW.  i  W.  from  the  front  Craighill 
channel  light  in  the  Chesapeake  Bay  where  it  was  abandoned.  In 
December  of  the  same  year  the  Boston  Marine  Insurance  Company 
removed  the  cargo  without  cost  to  the  United  States,  and  on  the  15th 
of  the  following  March  when  the  absence  of  ice  permitted,  the  wreck 
was  broken  up  with  explosions  of  dynamite  and  the  debris  removed  so 
that  it  was  no  longer  an  obstruction  to  navigation.  The  U.  S.  steam 
tender  Sentinel  was  used  for  the  work,  and  the  total  cost  to  the  Gov- 
ernment was  $290. 

Schooner  Eldridge^  slooj)  Eplirlam  Lyttee^  sloop  Maggie^  and  Judl  of 
an  old  piledrher. — These  craft  were  wrecked  in  Cambridge  Harbor, 
Marvland,  in  1898  and  1899,  were  abandoned  and  an  obstruction  to 
navigation .  They  all  lay  south  of  the  drawbridge.  The  Mdridge  is  75 
feet  long,  20  feet  beam,  and  lies  in  7  feet  of  water;  the  Ephriam  Lyttee 
is  45  feet  long,  18  feet  beam,  and  lies  in  7  feet  of  water;  the  Maggie  is  of 
the  same  dimensions  and  lies  in  4i  feet  of  water,  and  the  hull  of  the 
old  pile  driver  is  20  feet  long,  12  feet  beam,  and  lies  in  6  feet  of  water. 
June  11,  1901,  an  allotment  of  $633  was  made 'for  their  removal  and 
preliminar}^  arrangements  for  the  operation  were  in  progress  at  the 
close  of  the  fiscal  year. 

The  total  amount  expended  in  the  removal  of  wrecks  during  the 
fiscal  year  ending  June  30,  1901,  is  $1,688.47. 


CONTRACTS  IX  FORCE, 

The  following  contracts  were  in  force: 

With  Charles  W.  Johnston  for  removing  wreck  of  schooner  William  H.  Roach.,  at 
$360,  approved  July  24,  1900;  commenced  and  completed  July  30,  1900. 

With  Charles  W.  Johnston,  for  removing  wreck  of  bugeye  Columbia,  at  |375, 
approved  July  24,  1900;  commenced  July  27  and  completed  July  28,  1900. 
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I  l6. 

EXAMINATION  AND  SURVEY  OF  HARBOR  OF  HAVRE  DE  GRACE, 

MARYLAND. 

[Printed  in  House  Doc.  73,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  N'ovemher  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  1  and  November  9,  1900,  by  Gen.  William  F.  Smith,  United 
States  agent,  major  of  engineers.  United  States  Army,  retired,  upon 
preliminary  examination  and  survey,  respectively,  of  harbor  of  Havre 
de  Grace,  Md. ,  with  a  view  to  the  removal  of  rocks  near  the  entrance, 
made  to  comply  with  requirements  of  the  emergency  river  and  harbor 
act  of  June  6,  1900. 

In  the  opinion  of  General  Smith,  concurred  in  by  the  division 
engineer.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  the  improvement 
proposed  is  worthy  of  being  undertaken  by  the  General  Government, 
and  a  plan  for  removal  of  the  rocks  to  a  depth  of  9  feet  is  presented. 
The  estimated  cost  of  the  work  is  ^15,000. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Br  ig.  Gen.^  Chief  of  Engineers^ 

U.  jS.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  EXAMINATION  OF  HARBOR  OF  HAVRE  DE  GRACE,  MD. ,  WITH 

a  view  to  the  removal  of  rocks  near  the  entrance. 

United  States  Engineer  Office, 

Wihnington^  Del..,  August  i,  1900. 

Sir:  In  compliance  with  your  instructions,  I  have  the  honor  to  sub- 
mit the  following  report  upon  a  preliminary  examination  of  Havre  de 
Grace,  Md.,  with  a  view  to  the  removal  of  rocks  near  the  entrance, 
for  which  examination  provision  is  made  in  the  emergency  river  and 
harbor  act  of  June  6,  1900. 

The  examination  was  made,  under  my  direction,  by  Mr.  George  W. 
T.  Miller,  assistant  engineer,  and  covered  the  water  front  at  Havre 
de  Grace  from  the  Philadelphia,  Wilmington  and  Baltimore  Railroad 
Bridge  down  to  Seneca's  wharf,  a  distance  of  about  1,500  feet  and  a 
width  of  200  feet. 

At  the  bottom  flat  rock  was  found,  varying  in  depth  from  12  to  20 
feet  and  over  from  the  surface  at  low  water,  with  a  number  of  pro- 
jections of  rock  having  but  1  to  8  feet  of  water  over  them.  These 
projections  constitute  the  main  obstructions  to  free  navigation  to  the 
wharves  of  the  town.  A  tracing^  showing  the  area  within  which  these 
rocks  principally  are  is  inclosed  herewith.  No  reliable  estimate  of 
the  quantity  of  rock  to  be  removed  can  be  given  until  a  survey  has 
been  made,  and  this  I  recommend.    The  cost  is  estimated  at  |350. 


Not  printed. 
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TIk^  coininercc  of  I Ijin  ic dc  (iracc  iH^poi'tcnl  to  me  Isist  year  was 
ll()/jr)()  tons,  valued  at  $r>ir),(MM),  and  a  steaincr  makes  i-eoular  trii)s 
thence  to  Baltimore.  The  eommeree,  in  my  opinion,  would  justify  an 
outhiy  of,  sa}',  $15, ()()(). 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Stateti  Age'iit. 

Bri^-.  (len.  John  M.  Wilson, 

Chief  of  Kngineers^  ZL  S.  A. 
(Through  the  Division  Kno-inecr  ) 

[First  iiidorsi'iiu'iit.l 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  August  ^,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army,  and  recommended  for  approval. 

Peter  C.  Hains, 

Colonel^  Corp>^  ofE)Ujineei's. 

[Second  i  ndorsenien  t .  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  8,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  harbor  of  Havre 
de  Grace,  Md.,  with  a  view  to  the  removal  of  rocks  near  the  entrance, 
made  to  comply  with  provisions  of  the  emergency  river  and  harbor 
act  of  June  6,  1900. 

The  locality  is  reported  to  be  worthy  of  improvement,  and  I  recom- 
mend that  a  survey  be  made  and  the  cost  of  improvement  be  estimated. 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineers^ 

U.  S.  Army. 

[Third  indorsement.] 

War  Department, 

Aitgust  8,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 


survey  of  harbor  of  HAVRE  DE  GRACE,  MD. ,  WITH  A  VIEW  TO  THE 

removal  of  rocks  near  the  entrance. 

United  States  Engineer  Office, 

Wilmington^  Del. ,  Novemher  9^  1900. 
Sir:  In  compliance  with  Department  instructions  of  August  25, 1900, 
1  have  the  honor  to  report  upon  the  survey  which  has  been  made  of 
Havre  de  Grace  Harbor,  Maryland,  with  a  view  to  the  removal  of  rocks 
near  the  entrance,  for  which  sui'vey  provision  is  made  in  the  emer- 
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gency  river  and  harbor  act  of  June  6,  1900.  The  survey  was  made, 
under  my  direction,  in  September  last  by  Mr.  P.  F.  Causey,  jr.,  sur- 
veyor, under  the  supervision  of  Mr.  George  W.  T.  Miller,  assistant 
engineer. 

The  results  of  the  survey  are  shown  in  the  map^  which  is  inclosed 
herewith.  I  recommend  that  the  rocks  be  removed  to  a  depth  of  9 
feet  at  mean  low  water,  so  as  to  give  an  unobstructed  channel  to  the 
wharves  of  the  town.  To  do  this  will  require  the  removal  of  about 
700  cubic  yards  of  rock,  at  an  estimated  cost  of  about  $15,000.  The 
expenditure  is,  in  my  opinion,  justified  by  the  commerce  of  Havre  de 
Grace,  which  last  year  was  reported  to  be  valued  at  1615,000,  repre- 
senting a  tonnage  of  110,250. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  XJ.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md. ,  November  10^  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army,  and  recommended  for  approval. 

Peter  C.  Hains, 

Colonel.,  Corps  of  Engineers., 
Division  Engineer.,  Southeast  Division. 


I  17. 

ESTIMATE  OF  COST  OF  DEEPENING  THE  CHANNEL  IN  CUETIS  BAY, 
BALTIMORE,  MARYLAND,  TO  30  FEET  AND  OF  WIDENING  THE  SAME 
TO  250  FEET;  ALSO  OF  INCREASING  THE  DEPTH  OF  THE  MAIN  SHIP 
CHANNEL  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR  TO  35 
FEET  AND  THE  WIDTH  TO  1,000  FEET. 

[Printed  in  Senate  Doc.  No.  118,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington.)  January  '28.,  1901. 
Sir:  I  have  the  honor  to  return  herewith  concurrent  resolution  of 
Congress  adopted  by  the  Senate  January  19,  and  concurred  in  b}^  the 
House  of  Representatives  January  22,  1901,  as  follows: 

Resolved  by  the  Senate  {the  House  of  Representatives  concurring) ,  That  the  Secretary 
of  War  be  directed  to  transmit  to  the  Senate  an  estimate  of  the  cost  of  deepening  the 
channel  of  Curtis  Bay,  Baltimore  Harbor,  in  Maryland,  to  thirty  feet  and  widening 
the  channel  to  two  hundred  and  fifty  feet;  and  also  an  estimafe  of  the  cost  of 
increasing  the  depth  of  the  main  ship  channel  of  the  Patapsco  River  and  Baltimore 
Harbor  to  thirty-five  feet  and  the  width  thereof  to  one  thousand  feet — 


^  Not  printed. 
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iiiul  in  <'()in])rmii('o  witli  the  terms  of  .said  I'csoliit ion  to  suhiiiit  the. 
accoinpjmyiiit*'  copy  of  r(»])or(  dalcd  fliimuiry  2(>.  llMil,  hy  the,  local 
(Mii»"incor  olliccr,  Lieut.  Col.  O.  II.  Knist,  Corps  of  Ku^inccrs. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
/>/•/(/.  (ire)\.^  Chief  of  Kiwhieti't^^ 

tl.  S.  Atiiuj. 

Hon.  Eliiiu  Root, 

Secretary  <f  War. 


report  of  ijeut.  col.  o.  h.  ernst,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md..,  January  26^  1901. 
(ieneral:  In  compliance  with  the  instructions  contained  in  your 
letter  of  the  23d  instant,  I  have  the  honor  to  submit  the  following 
estimates: 

T.  For  deepening  the  channel  of  Curtis  Ba}^  Baltimore  Harbor, 
in  Mai'}  land,  to  30  feet  and  widening  the  channel  to  250  feet." 

The  quantity  of  material  to  be  removed  is  computed  to  be  l,'i84:,296 
cubic  yards  (scow  measurement),  which,  at  12  cents  per  yard,  will  cost 
$178,115.52.  Adding  10  per  cent  for  engineering  and  contingencies, 
the  estimate  for  the  improvement  is  1195,927.07,  or,  in  round  numbers, 
$196,000.  This  estimate  is  based  upon  a  fairly  accurate  knowledge  of 
the  material  to  be  encountered. 

II.  For  ''increasing  the  depth  of  the  main  ship  channel  of  the 
Patapsco  River  and  Baltimore  Harbor  to  35  feet  and  the  width  thereof 
to  1,000  feet." 

An  estimate  for  this  work  can  not  now  be  made  with  entire  accuracy, 
for  the  reason  that  there  is  some  uncertaint}^  as  to  the  character  of  the 
material  to  be  encountered  at  the  greater  depth.  Before  the  work  is 
undertaken  numerous  borings  should  be  made  for  which  neither  time 
nor  money  is  now  available.  The  quantity  of  material  to  be  removed 
is  computed  to  be  81,816,914  cubic  yards  (scow  measurement).  As- 
suming it  to  be  of  the  same  general  character  as  that  alread}^  excavated, 
with  the  same  proportions  of  hardpan  and  soft  mud,  which  is  probably 
not  far  from  the  truth,  the  price  may  be  placed  at  11  cents  per  cubic 
yard  and  the  cost  at  18,999,860.54.  Adding  10  per  cent  for  engineer- 
ing and  contingencies,  the  estimate  becomes  19,899,846.59.  This  will 
provide  a  channel  from  Baltimore  to  deep  water  in  Chesapeake  Bay; 
but  to  reach  the  Atlantic  Ocean  some  dredging  must  be  done  at  York 
Spit,  just  above  the  mouth  of  York  River,  where  the  depth  in  the  bay  is 
less  than  35  feet.  A  channel  35  feet  deep  and  1,000  feet  wide  at  this 
place  is  estimated  to  cost  1802,938.09,  which  added  to  the  former  sum 
makes  the  total  estimate  for  the  channel  from  Baltimore  to  the  ocean, 
in  round  numbers,  110,700,000. 

I  have  had  prepared  also  an  estimate  for  enlarging  the  channel  to  a 
depth  of  35  feet,  retaining  its  present  width  at  bottom,  600  feet,  which 
may  be  found  of  interest  in  this  connection.  It  is  14,802,609.55  for 
the  channel  from  Baltimore  to  Chesapeake  Bay,  to  which  should  ])e 
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added  $487,446.20  for  the  channel  at  York  Spit,  making  in  all,  in  round 
numbers,  15,300,000. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst. 

Lieut.  Col..,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A. 


I  i8. 

ESTABLISHMENT  OF  HAEBOR  LINES  IN  ANNAPOLIS  HARBOR,  MARY- 
LAND. 

Navy  Department, 
Washington.,  April  10.,  1901. 
Sir:  The  Department  requests  that  the  Chief  of  Engineers  of  the 
Arm}^  may  furnish  the  Department  for  the  Bureau  of  Navigation  with 
a  description  or  chart  showing  the  location  of  the  port  warden's  line 
on  the  water  front  of  the  Naval  Academy,  if  such  a  line  has  been 
established. 

If  this  line  has  not  been  established,  it  is  suggested  that  the  follow- 
ing line  be  adopted:  Beginning  at  the  foot  of  Hanover  street,  500  feet 
from  the  southeast  line  of  Holland  street,  and  running  thence  north- 
westerly on  a  line  at  right  angles  to  Holland  street  for  a  distance  of 
1,520  feet,  running  thence  northeasterly  at  right  angles  to  the  first 
line  to  the  outer  or  northeasterly  line  of  the  power-house  pier  now 
being  built  at  the  Naval  Academy. 

Very  respectfully,  John  D.  Long, 

Secretary. 

The  Honorable  the  Secretary  of  War. 

*  ■  *  *  *  *  *  * 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  i,  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

The  Secretary  of  the  Navy  requests  a  description  or  chart  showing 
the  location  of  port  warden's  line  on  the  water  front  at  the  Naval 
Academy  if  such  line  has  been  established,  and  if  not  established,  he 
suggests  that  the  line  described  within  be  adopted. 

No  harbor  lines  have  been  established  by  the  United  States  at 
Annapolis,  and  this  letter  was  referred  to  Lieut.  Col.  O.  H.  Ernst, 
Corps  of  Engineers,  for  consideration.  He  submits  for  adoption  cer- 
tain lines  indicated  on  the  accompanying  chart,  ^  and  I  suggest  that 
before  action  looking  to  the  establishment  of  these  lines  is  taken  by 
the  Secretary  of  War,  the  accompanying  drawing  be  submitted  to  the 

^  Not  printed. 
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StH'r(»(!irv  of  the  Njivv  with  ji  v'k'w  to  iisccrtjiinin*^  from  liiiii  w lic.tlKtr 
tlic  liiu's  siij»'^cstcd  will  bo  5ic('cpta])lc  to  the  luival  Jllltho^iti(^s. 

G.  L.  G1LLE8PIK, 
JJi'/A/.  Gen.^  Chief  of  Ktwlneers^ 

tl.  S.  Army. 


[Fourteenth  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
June  IS,  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

The  Navy  Department  having  expressed  its  approbation  of  the  pier- 
head lines  shown  on  the  accompanying  tracing,  I  reconmiend  their 
approval. 

The  tracing  has  been  prepared  for  the  signature  of  the  Secretary  of 
War. 

G.  L.  Gillespie, 
Brig.  Gen. ,  Chief  of  Engineers, 

U.  S  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  mentioned 
were  approved  by  the  Secretary  of  War  June  14,  1901,  the  approval 
being  indicated  on  the  map. 


APPENDIX  J. 


IMTUOVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARTEft;  OF  JAMES 
RIVER  AND  OF  HARBOR  AT  MILKORD  HAVEN,  VIR(JINIA,  AND  OF 
CERTAIN  RIVERS  IN  VIRCJINIA  ON  THE  WESTERN  SHORE  OF  CHES- 
APEAKE BAY;  PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 


REPORT  OF  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CIIARdE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1901,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1 .  Potomac  River  at  Washington,  District 

of  Columbia. 

2.  Potomac  River  below  Washington, 

District  of  Columbia. 

3.  Occoquan  Creek,  Virginia. 

4.  Nomini  Creek,  Virginia. 

5.  Lower  Machodoc  Creek,  Virginia. 

6.  Rappahannock  River,  Virginia. 


7.  Urbana  Creek,  Virginia. 

8.  Milford  Haven,  Virginia. 

9.  York  River,  Virginia. 

10.  Mattaponi  River,  Virginia. 

11.  Pamunkey  River,  Virginia. 

12.  James  River,  Virginia. 

13.  Protection  of  Jamestown  Island,  Vir- 

ginia. 


EXAMINATION. 


14.  Qnantico  Creek,  Virginia. 


United  States  Engineer  Office, 

Washingt07i,  D.       July  1901. 
General:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  fiscal  year  ended  June  30,  1901,  for  river  and  harbor  works  in 
my  charge.    *    *  * 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Lieut.  Col..,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A. 


J  I. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Proposals  for  dredging  in  the  Washington  and  Virginia  channels,  to 
bo  done  under  the  available  balance  from  the  appropriations  made  by 
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acts  of  June  3,  1896,  iind  March  3,  1899,  were  invited  July  3,  1900, 
and  opened  August  2,  1900.  The  contract  was  awarded  to  the  lowest 
bidder  for  the  entire  work— The  Atlantic,  Gulf  and  Pacific  Company, 
of  New  York,  N.  Y. 

The  contractor's  dredge,  which  was  at  Wilmington,  Del.,  was  pre- 
pared for  transfer  to  Washington,  and  had  been  towed  some  distance 
inside  the  Virginia  capes,  when  on  September  18,  1900,  a  severe  gale 
was  encountered.  It  is  reported  that  the  tug  was  obliged  to  cast  the 
dredge  loose,  and  that  the  dredge  was  driven  by  the  storm  into  the 
Atlantic  Ocean,  where  it  became  a  total  loss. 

The  construction  of  a  new  dredge  was  begun  at  Washington  on 
October  1, 1900,  and  good  progress  was  made.  The  hull  was  launched 
December  6,  1900,  and  by  February  9,  1901,  the  machinery  had  been 
installed  and  the  dredge  completed  and  ready  for  work. 

In  the  meantime  the  contractor  had  been  engaged  in  constructing 
embankments  for  retaining  dredged  material.  This  work  was  begun 
September  17, 1900,  and  continued,  except  at  such  times  as  the  ground 
was  frozen,  until  May,  1901,  when  it  was  entirely  completed. 

The  commencement  of  dredging  operations  was  delayed  by  ice  in  the 
river  until  March  11,  1901,  when  dredging  was  begun  in  the  Wash- 
ington channel,  and  prosecuted  *  almost  continuously  night  and  day 
until  April  25,  1901,  when  107,245  cubic  yards  had  been  dredged  and 
deposited  upon  the  park,  and  a  channel  21  feet  deep  and  400  feet  wide 
excavated  through  the  bar  at  the  entrance. 

The  dredge  was  at  once  transferred  to  the  Virginia  channel  above 
Long  Bridge,  where  work  was  begun  April  29, 1901,  and  continued  to 
the  close  of  the  fiscal  year.  In  order  to  relieve  navigation  in  the  Vir- 
ginia channel  at  the  earliest  practicable  date,  the  work  was  first  limited 
exclusively  to  dredging  the  west  cut  134  feet  in  width,  which  at  the 
close  of  the  fiscal  year  had  been  practically  completed  through  the 
entire  length  of  this  shoal.  The  total  amount  of  material  dredged 
from  this  bar  and  deposited  upon  Potomac  Park  during  the  fiscal  year 
was  173,918  cubic  yards. 

The  work  was  delayed  by  ice  and  winds  at  the  outset  and  b}^  freshets 
during  April  and  May,  but  notwithstanding  these  hindrances,  good 
progress  has  been  made,  and  it  is  anticipated  that  all  the  work  provided 
for  under  this  contract  will  be  completed  early  in  the  ensuing  fiscal 
year. 

The  highest  of  the  freshets  of  this  spring  (1901)  reached  its  maxi- 
mum elevation  on  April  22,  when  the  surface  of  the  water  was  about 
7.7  feet  above  mean  low  tide  at  the  Aqueduct  Bridge,  6.7  feet  at 
Easbys  Point,  and  6.5  feet  at  Long  Bridge.  No  serious  damage  was 
done  to  property  by  these  freshets,  but  soundings  show  that  large 
quantities  of  silt  were  deposited  by  them  upon  the  bar  in  the  Virginia 
channel  above  Long  Bridge.  A  sample  of  river  water  taken  during 
one  of  these  freshets  was  allowed  to  settle  in  a  graduated  glass  and 
found  to  contain  2  per  cent  of  soft  mud. 

During  the  3'^ear  a  plain  wooden  building  containing  in  all  five 
small  rooms  was  erected  at  Easb3^s  Point,  for  the  use  of  the  watch- 
man stationed  there.  It  replaced  an  old  building  forme jly  used  for 
the  same  purpose,  which  had  become  unfit  for  habitation.  This  house 
was  built  by  hired  labor. 

A  portion  of  the  park  area  was  cleared  of  bi-ush,  some  levels  were 
taken  on  the  park,  and  other  similar  work  incidental  to  the  improve- 
ment was  done. 
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'I'lic  original,  wliicli  is  iilso  (lie  present,  j)r<)j('cl  for  this  improve- 
iiKMit,  was  adopted  by  act  of  ('oiioress  ol'  Au<»-u.st  2,  1(S82,  and  makes 
tlic  l'ollowiiij»"  provision  as  to  channel  depth: 

It  is  regarded  as  necessary  to  the  proper  execution  of  this  plan,  as  thus  defined, 
that  the  chjinnel  deptiis  in  both  Wusliinfj^ton  and  (ieorfretown  har])ors  should  be 
sullicient  to  acconmiodate  the  la r<j;ost  draft  vessels  that  can  be  brought  uj)  to  Arsenal 
Point,  with  such  additional  depth  at  the  wharves  that  vessels  can  receive  their  full 
cargoes  without  grounding  at  low  water. 

The  projected  depth  was  not  stated  in  feet,  but  by  the  above  imposed 
condition  was  at  that  time  limited  to  20  feet  at  low  tide,  and  this 
depth  was  adopted  in  all  estimates  for  the  work. 

By  act  of  March  3,  18!H),  Cono  ress,  however,  authorized  the  dredg- 
ing of  channels  24  feet  deep  at  low  tide  through  all  shoals  in  the 
Potomac  River  below  Washington,  D.  C.  This  work  is  now  in  prog- 
ress under  a  continuing  contract,  and  it  is  anticipated  that  it  will  be 
completed  during  the  ensuing  fiscal  year. 

Upon  the  completion  of  this  dredging  of  the  shoals  in  the  Potomac 
River  below  Washington,  the  adopted  project  for  improving  the 
Potomac  River  at  Washington,  D.  C,  will,  without  any  alteration, 
provide  for  a  similar  increase  in  channel  depth  at  W^ashington,  for 
which,  however,  the  present  estimates  make  no  provision. 

The  desirability  of  extending  the  advantages  of  increased  depth  in 
the  lower  Potomac  River  at  an  earl}^  date,  so  that  deep-draft  vessels 
ma}^  reach  the  navy-yard  and  wharves  at  Washington,  is  obvious  and 
need  not  be  dwelt  upon  here. 

The  additional  material  to  be  excp.vated  in  order  to  establish  24-foot 
channels  at  W^ashington  should  be  deposited  upon  the  reclaimed  flats 
(Potomac  Park),  and  there  would  thus  incidentally  result  the  great 
advantage  of  raising  the  park  surface  above  all  possibility  of  injury  by 
the  highest  known  freshets,  as  well  as  the  advantage  of  a  dry  area  for 
use  by  the  people.  (In  this  connection  attention  is  respectfully 
invited  to  page  1189  of  my  annual  report  for  1898,  Appendix  K  to 
the  Annnal  Report  of  the  Chief  of  Engineers  for  that  year.) 

The  estimated  additional  cost  of  this  important  improvement  is 
1592,000,  w^hich,  however,  as  Congress  has  not  yet  acted  upon  the 
matter,  has  not  been  incorporated  in  any  money  statements  or  esti- 
mates presented  in  this  report. 

POTOMAC  PARK. 

Congress,  b}^  act  of  March  3,  1897,  and  in  the  following  words, 
declared  the  flats  now  being  reclaimed  a  public  park: 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  entire  area  formerly  known  as  the  Potomac  flats,  and 
now  being  reclaimed,  together  with  the  tidal  reservoirs,  be,  and  the  same  are  hereby, 
made  and  declared  a  public  park,  under  the  name  of  Potomac  Park,  and  to  be  for- 
ever held  and  used  as  a  park  for  the  recreation  and  pleasure  of  the  people. 

The  land  areas  of  these  reclaimed  flats  amount  to  621  acres,  while 
the  areas  of  the  constructed  tidal  reservoirs  aggregate  118  acres. 
These  flats  are  capable  of  being  transformed  into  one  of  the  finest 
parks  in  the  country.  The  greater  part  of  the  park  area  is  composed 
of  rich  alluvial  soil,  dredged  from  the  bed  of  the  river,  upon  which  a 
luxuriant  growth  rapidly  appears.  The  dredging  operations  will  con- 
tinue to  afford  material  of  the  same  character. 
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It  is  necessary  that  the  greater  part  of  the  area  be  for  the  present 
reserved  for  the  deposit  of  material  dredged  from  the  river  channels 
and  tidal  reservoir  in  connection  with  the  improvement  of  Potomac 
River,  and  that  sufficient  space  be  temporarily  reserved  for  construc- 
tion purposes  near  the  sites  of  the  Memorial,  Long,  and  new  highway 
bridges,  and  of  the  inlet  gates,  and  though  it  will  probably  be  some 
years  before  the  reclaimed  area  can  be  devoted  exclusively  to  park 
purposes,  still  it  appears  desirable  that  a  commencement  be  made  upon 
the  park  improvement  so  as  to  render  the  park  accessible  to  the  public 
at  the  earliest  practicable  day. 

If  the  locations  of  driveways,  lakes,  inequalities  of  surface,  etc., 
for  the  completed  park  be  known  in  advance,  much  of  the  dredged 
material  can  be  so  deposited  as  to  avoid  rehandling;  also,  if  the  inlet 
gates  for  the  regulation  of  the  flow  of  water  into  the  tidal  reservoir 
be  combined  in  one  structure  with  the  bridge  for  carrying  the  drive- 
way across  the  same,  a  marked  increase  of  econom}^  and  effect  will 
result. 

It  is  generally  understood  that  comprehensive  plans  for  the  improve- 
ment of  the  park  system  of  Washington,  to  be  submitted  to  Congress, 
are  to  be  prepared  by  a  commission  composed  of  distinguished  archi- 
tects and  landscape  engineers.  The  definite  adoption  of  some  such 
comprehensive  plans  for  Potomac  Park  would  be  of  great  advantage 
to  the  work  and  to  the  community  at  large,  even  if  no  appropriation 
for  their  execution  were  immediately  made. 

Plans  for  the  development  of  the  reclaimed  flats  into  a  sort  of  rural 
park  have  been  considered  by  this  office,  more  or  less,  since  the  incep- 
tion, in  1881,  of  the  project  for  their  reclamation,  and  have  been  kept 
in  view  since  that  time  by  the  several  officers  of  the  Corps  of  Engi- 
neers in  charge  of  the  work  when  considering  the  crossing  by  bridges 
and  other  related  subjects. 

The  map  accompan3dng  this  report  shows  the  condition  of  the  chan- 
nels at  the  close  of  the  fiscal  year  1901,  and  also  suggests  features  of 
park  improvement,  as  islands,  vistas,  driveways,  speedway,  commons, 
etc.,  that  may  possibly  be  regarded  as  of  interest. 

DUMPING  IN  POTOMAC  PARK. 

Deposits  by  citizens,  at  their  own  expense,  in  Potomac  Park  of  desir- 
able, clean  earth,  free  from  objectionable  matter,  have  always  been 
permitted  by  this  office,  subject  to  certain  restrictions  which  guard  the 
interests  of  the  United  States.  These  permits  are  in  regular  form  and 
are  of  record. 

During  the  past  year  this  privilege  has  been  a  great  convenience  to 
various  priv^ate  parties,  and  at  the  same  time  the  United  States  has 
obtained,  in  this  way  and  without  cost  to  itself,  about  15,000  cubic 
yards  of  good  material,  deposited  and  graded  free  of  cost  at  localities 
remote  from  the  river,  where  deposit  from  dredging  is  most  expen- 
sive, or  thrown  up  in  embankments  which  will  later  serve  for  retaining 
and  grading  deposited  material,  thus  reducing  the  cost  of  future  dredg- 
ing and  deposit. 

If  the  locations  of  the  drivewa5^s  of  Potomac  Park  were  definitely 
established,  nmch  of  such  material  which  now  has  to  be  rejected  as 
unsuitable  for  park  surface  could  be  accepted  and  deposited  to  the 
advantage  of  the  river  improvement,  of  the  park  improvement,  and  of 
the  comnuniit}^  at  large. 
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IMAINTKNANC^K. 

Tho  improvoHiont  has  nMiclicd  a  sta<>(^  where  tlie  maintenance  and 
preserv^ation  of  th(^  reservation  riMjuii-e  attention.  The  j^rowth  of 
weeds  and  underbrush  which,  in  the  suinnuM- season  espeeially,  renders 
aeeess  to  the  various  parts  of  the  work  diflicult,  should  he  (bleared  up 
eaeh  year  until  the  reservation  is  ready  to  he  laid  out  and  oraded. 
Annual  repairs  will  also  be  iKM'ded  on  the  wall  and  the  resei'\'oir  trates. 

The  proper  police  sui)ervisi()n  of  this  extensiv(Mirea  of  acres  has 
also  become  a  matter  of  imi)()rtance.  In  order  to  prevent  infraction 
of  the  law,  trespasses,  etc.,  the  reservation  should  be  patrolled. 

It  is  estimated  that  $5,000  will  be  required  per  annum  for  main- 
tenance. 

It  is  also  estimated  that  the  sum  of  $3J)5,000  can  be  profitably  expended 
durino*  the  fiscal  year  ending  June  30,  1908,  in  carrying  on  work  under 
the  approved  project.  The  items  making  up  the  foregoing  amount  are 
as  follows: 

Dredgino;  in  tidal  reservoir,  520,000  cubic  yards,  at  15  cents     $78,  000 

Dredgin.o-  in  Virginia  channel,  550,000  cubic  yards,  at  15  cents   82,500 

Dredging  in  Washington  channel,  50,000  cubic  yards,  at  15  cents   7,  500 

The  dredged  material  to  be  deposited  upon  the  reclaimed  flats  (Potomac 
Park) . 

Extension  of  training  dike  about  1,000  feet,  and  raising  existing  dike  where 

needed   25,000 

Extension,  raising,  and  repair  of  sea  wall   25,  000 

Maintenance  of  Potomac  Park   5,  000 

Construction  of  reservoir  inlet  gates   140,  000 

Contingencies,  about  10  per  cent   37,  000 

Total   400,  000 

TRESPASS  ON  THE  GROUNDS  OF  THE  PARK. 

A  number  of  unauthorized  occupations  of  portions  of  the  area  were 
reported  under  date  of  January  3,  1900,  to  the  proper  law  officer  of 
the  Government.  All  of  these  occupants  have  since  then  withdrawn, 
two  excepted,  and  who  still  occupy  small  portions  of  the  area  between 
the  northeasterly  shore  line  of  the  large  tidal  reservoir  and  the  Wash- 
ington Monument,  etc.,  grounds,  one  of  the  portions  of  the  area  being 
occupied  by  an  old  and  dilapidated  building  and  the  other  by  piles  of 
old  lumber  belonging  to  the  two  persons  referred  to.  The  matter  has 
again,  and  recently,  been  reported. 

Washington  is  in  the  collection  district  of  Georgetown,  D.  C.  The  nearest  light- 
house is  at  Jones  Point,  Virginia. 

Money  statement. 

July  1,  1900,  balance  unexpended  |129,  896. 18 

June  30,  1901,  amount  expended  during  fiscal  year   36,  908.  01 

July  1,  1901,  balance  unexpended   92,  988. 17 

July  1,  1901,  outstanding  liabilities   650.  00 

July  1,  1901,  balance  available   92,  338. 17 

July  1,  1901,  amount  covered  by  uncompleted  contracts   64,  543.  00 

Amount  (estimated)  required  for  completion  of  existing  project   594,020.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 

June  30, 1903,  in  addition  to  the  balance  unexpended  July  1, 

1901: 

For  works  of  improvement  $395,  000.  00 

For  maintenance  of  improvement   5,  000.  00 

  400,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Appropriations  for  the  improvement. 


August  2,  1882    $400,  000 

July  5,  1884   500,  000 

August  5,  1886    375,  000 

August  11,  1888    300,  000 

September  19,  1890   260,  000 

July  13,  1892   200,  000 

August  18,  1894    150,  000 


June  3,  1896   $100,000 

March  3,  1899  (appropriated 

$100,000;  allotted  Potomac 

River  below  Washington, 

$26,000)   74,000 


Total   2,359,000 


CONTRACT  IN  FORCE. 

With  Atlantic,  Gulf  and  Pacific  Company,  of  New  York,  N.  Y.,  for  dredging. 

Amount:  460,000  cubic  yards,  more  or  less,  in  the  Virginia  channel  above  Long 
Bridge;  80,000  cubic  yards,  more  or  less,  in  the  Virginia  channel  below  Long  Bridge, 
and  125,000  cubic  yards,  more  or  less,  in  the  Washington  channel. 

Rate:  12.8  cents  per  cubic  yard  for  dredging  in  the  Virginia  channel,  and  14jV 
cents  per  cubic  yard  for  dredging  in  the  Washington  channel. 

Date  of  contract:  August  15,  1900. 

Approved:  September  5,  1900. 

Date  for  commencement:  On  or  before  September  27, 1900;  extended  to  January  27, 
1901. 

Date  for  completion:  Not  less  than  50,000  cubic  yards  of  material  to  be  dredged 
and  deposited  from  the  Virginia  channel  and  30,000  cubic  yards  from  the  Washington 
channel  each  month,  excepting  that  these  amounts  of  dredging  per  month  will  not 
be  required  during  the  months  of  December,  January,  and  February. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  J.  W.  Averill,  Washington,  D.  C] 
Receipts  and  shipments. 


Calendar  year- 


Coal. 


Ice. 


Lumber. 


Sand. 


Wood. 


Miscella- 
neous. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 


Tons. 
264, 947 
240, 836 
92, 511 
72,089 
114,913 
280, 342 
333, 837 
306,  743 
291,268 
334, 293 
260, 328 
259, 517 
248, 125 
199,274 


Tons. 
120, 237 
108, 421 
115, 506 
135,552 
123, 107 
148, 692 
143, 837 
138, 094 
135, 158 
131,542 
106, 406 
132,510 
125, 928 
134,892 


Tons. 
37, 044 
45, 101 
41, 407 
69,604 
50, 106 
68, 178 
33, 167 
36,935 
51,327 
44,696 
38, 694 
40, 628 
65,916 
63,073 


Tons. 

50, 000 

50,000 

75,000 

75, 000 

60,000 

20, 000 

18, 000 

41,850 

39,284 

32,400 

25,500 

23,400 

25,000 

42,000 


Tons. 

52, 419 

33, 040 

35,351 

48,457 

48,457 

48, 457 

48,457 

58,203 

49, 930 

50, 842 

29, 250 

34,500 

33,750 

34,500 


Tons. 

94, 325 
104, 177 
128, 905 
118, 994 
154,636 
261,285 

76, 135 

62, 763 
127, 483 
129, 884 
133, 506 
154, 704 
130,023 
111,519 


In  addition  to  the  foregoing,  the  estimated  amount  of  miscellaneous  freight  received 
and  shipped  by  the  Norfolk,  Baltimore,  and  river  steamers  during  the  year,  as  ob- 
tained from  the  agents  of  the  different  lines,  is  76,162  tons. 

The  amount  of  bituminous  coal  shipped  from  Georgetown  was  less  than  usual  on 
account  of  the  strike  in  the  mines. 
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Number  of  ressdH  of  variou.H  cJasNcs  arrivnuj  and  dr/jHtrtimj. 


Cak'iidar  year- 

otcamGrH 
drawing  from 

n  lo  1.)  w.0,1, 
lUU  lo  i)UU 

toils. 

vessels 
drawing  from 

lU  U)  /I  ICOl, 
OW  lO  z,ouu 

tons. 

V  GHSCIS 

drawing  from 

'1  l<)  lU  IL'Cl, 
OU  lO  1W 

tons. 

i  ti f r  f rf itTi 
5  to  feet 

tons. 

970 

573 

2,119 

993 

710 

626 

1,588 

2,821 

675 

455 

1,563 

929 

69(5 

491 

1,572 

286 

980 

445 

1,854 

862 

1,065 

466 

2,046 

527 

906 

431 

2,301 

4.50 

1,118 

465 

2,388 

323 

1,060 

442 

2,055 

290 

955 

627 

2,367 
2, 165 

325 

ISO?  ,  .  , 

939 

470 

330 

1898  .... 

1,213 

391 

1,975 

366 

1,220 

372 

1,867 

486 

1,345 

368 

1,920 

512 

Ferry  and  local  passenger  steamers,  tugs,  canai  boats,  or  scows  are  not  included  in 
the  above. 


J  2. 

IMPROVEMENT  OF  POTOMAC  RIVER  BELOW  WASHINGTON,  DISTRICT 

OF  COLUMBIA. 

CONTINUING  CONTRACT. 

A  continuing  contract  for  dredging  the  shoals  in  the  Potomac  River 
below  the  city  of  Washington,  D.  C,  was  entered  into  with  Ritten- 
house  Moore,  of  Mobile,  Ala.,  November  1,  1899.  The  contract  was 
approved  on  the  l^th  of  the  same  month.  The  work  was  to  begin 
December  15,  1899,  dredging  operations  to  be  continued  as  long  as 
funds  should  be  available  or  appropriations  should  be  made  for  the 
work,  not  less  than  50,000  cubic  yards  to  be  dredged  each  month; 
work  might  be  suspended  during  December,  January,  February,  and 
March. 

Dredging  under  this  contract  was  in  progress  at  the  close  of  the 
past  fiscal  year. 

WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Dredging  at  Mattawoman  Shoal  was  continued  by  the  contractor, 
very  satisfactory  progress  being  made  until  November  15,  1900,  when 
the  dredge  was  removed  from  the  work  for  the  purpose  of  repairs. 
From  September  17  to  the  close  of  the  work  for  the  season  the  dredge 
was  operated  night  and  day. 

At  the  conclusion  of  the  season's  work  final  soundings  were  taken, 
and  then  all  the  range  piles  were  removed  from  the  river.  This  work 
was  completed  on  December  6,  1900. 

The  laying  out  of  the  range  lines  in  the  spring  was  greatly  delayed 
b}^  winds,  and  was  not  completed  until  April  23,  1901. 

The  contractor  resumed  dredging  at  Mattawoman  Shoal  April  24, 
1901,  with  a  dredge  of  smaller  capacity  than  that  employed  the  previ- 
ous season,  and,  although  work  was  prosecuted  continuously  to  the 
close  of  the  fiscal  year,  the  progress  made  was  not  as  great  as  was 
desired. 
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Range  lines  for  dredging  have  been  partly  staked  out  at  Smiths 
Point  shoals,  the  next  obstruction  below  Mattawoman,  and  it  is  antici- 
pated that  the  contractor  will  begin  operations  there  at  an  early  date 
with  the  dredge  employed  at  Mattawoman  shoal  last  season. 

In  all  452,740  cubic  yards  were  dredged  at  Mattawoman  shoal  during 
the  past  fiscal  year.  The  work  was  somewhat  delayed  by  winds  and 
by  repairs  and  other  causes  incident  to  work  of  this  character. 

An  examination  of  the  beds  of  hard  material  crossing  the  channel  at 
Mattawoman  shoal  has  been  made  sufficient  to  show  that  it  can  not 
be  entirely  removed  under  the  present  contract  and  specifications.  As 
soon  as  the  United  States  plant  now  engaged  in  making  borings  in  the 
channel  above  Long  Bridge,  Washington,  with  reference  to  plans  for 
a  highway  bridge,  becomes  available  for  other  work  it  will  be  dis- 
patched to  Mattawoman  shoal  in  order  that  conclusive  examinations 
as  to  the  extent  of  the  beds  of  hard  material,  including  rock,  may  be 
made  with  a  view  to  channeling  through  them.  The  soundings  made 
during  the  progress  of  the  dredging,  as  well  as  the  records  of  scow 
measurements  of  dredged  material,  show  the  amount  necessary  to  be 
dredged  as  considerably  in  excess  of  that  given  in  the  report  of  1891. 
Soundings  recently  taken  over  Smiths  Point  shoals  show  a  similar 
increase. 

A  project  for  the  expenditure  of  the  appropriation  of  $98,000  made 
by  the  sundry  civil  act  of  March  3,  1901,  was  submitted  March  23  and 
approved  March  27,  1901. 

For  commercial  statistics  see  report  on  improving  Potomac  River 
at  Washington,  D.  C,  to  which  should  be  added  a  tonnage  of  about 
300,000  due  to  trade  at  Alexandria,  Quantico,  and  other  points  below 
Washington. 

Lower  Potomac  River  is  in  the  collection  district  of  Alexandria,  Va.  The  nearest 
light-house  to  Alexandria  is  at  Jones  Point,  Virginia,  and  the  nearest  one  to  the 


mouth  of  the  river  is  at  Smiths  Point. 

Money  stateonent. 

July  1,  1900,  balance  unexpended   $66, 141.  28 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901   98,000.  00 

164, 141.  28 

June  30,  1901,  amount  expended  during  fiscal  year    37, 453.  73 

July  1,  1901,  balance  unexpended   126,687.55 

July  1,  1901,  outstanding  liabilities   733.00 

July  1,  1901,  balance  available  -   125,954.55 

July  1,  1901,  amount  covered  by  uncompleted  contracts   26, 120.  00 


APPKOPRIATION'S. 

March  3,  1899  (by  allotment  from  appropriation  of  $100,000  for  improving 

Potomac  River,  etc. )     $26,  000 

June  6,  1900   52,000 

March  3,  1901    98,  000 

Total   176,000 
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CONTUACT   IN  KOHCK. 

With  llittonlionse  Mooro,  of  Mobile,  Ala.,  f<»r  drcMl^riu^r. 
Amount:  t)(U),000  cubic  yanlH,  more  or  lens. 

Kate:  7.2  coutH  jkt  cubiit  yard  at  Mattawoinan  shoal,  SmitliH  Point  Hhoaln,  Mary- 
land Point  shoal,  and  7  contH  per  cubic  yard  at  Kcttlcbottoni  shoal. 
Date  of  contract:  November  1,  1899. 
Approved:  November  14,  bH{)9. 
Date  for  commencement:  Decemlx^r  14,  1899. 

Date  for  completion:  Dredjrin^  operations  to  ])e  continued  so  lon^'  as  funds  are 
available  and  a])propriationH  may  be  made  for  the  work,  not  less  than  50, ()()()  cubic 
yards  to  be  dredged  in  each  month. 


J  3. 

IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 

The  present  project  for  improvement,  adopted  December  5,  1890, 
and  followino-  an  appropriation  of  ^10,000,  made  September  19,  1890, 
provides  for  dredging  to  ati'ord  depths  of  6  feet  and  widths  of  100  feet, 
and  dike  work  at  bars  as  follows: 

Lower  mud.  miles  above  the  mouth  of  the  creek.  Length  of 
channel  to  be  dredged  4,500  feet,  the  upper  section  "  for  about  2,500 
feet  below  Taylors  Point  to  be  100  feet  wide,  the  material  to  ])e  depos- 
ited on  the  west  side  of  the  channel,  and  the  remainder  of  the  channel, 
or    lower  section,"  to  be  150  feet  wide. 

Upper  mud,  3i  miles  above  the  mouth  of  the  creek.  A  channel 
about  2,500  feet  in  length  to  be  dredged,  the  material  to  be  deposited 
on  the  east  side  of  the  channel,  and  the  embankment  so  formed  con- 
nected with  the  left  bank  by  a  dike  1,000  feet  long. 

Sand  bar,  5i  miles  above  the  mouth.  A  channel  2,500  feet  in  length 
to  be  dredged,  and  sheet-pile  dikes  to  be  constructed  on  the  west  side 
to  maintain  the  dredged  channel.    Length  of  dikes,  2,000  feet. 

Occoquan  bar,  5f  miles  above  the  mouth.  A  channel  1,000  feet  in 
length  to  be  dredged  and  a  dike  900  feet  long  to  be  constructed  on 
west  side  to  maintain  the  depth. 

The  estimated  cost  of  this,  the  present  approved  project  of  1890,  is 
145,000. 

The  last  appropriation  for  this  work  was  one  of  $2,500,  made  bv  act 
of  March  3,  1899. 

WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

The  funds  being  practicall}^  exhausted,  no  work  of  improvement 
could  be  undertaken  during  the  past  fiscal  year. 

It  having  been  reported  that  some  shoals  had  formed  in  the  channel 
on  account  of  the  dredging  operations  of  a  dealer  in  sand,  an  inspec- 
tion was  made  by  this  office  and  three  small  accumulations  of  sand 
found  in  the  channel.  The  sand  dealer  was  communicated  with  and  he 
removed  the  lumps. 

The  sum  of  $5,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1903,  in  carrying  on  the  improvement  as  approximately 
indicated  below. 
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Dredging  lower  mud  bar,  10,000  cubic  yards,  at  15  cents   $1,  500 

Dredging  upper  mud  bar,  5,000  cubic  yards,  at  15  cents   750 

Repairs  to  dike  at  Occoquan  bar   300 

Extension  of  dike  at  sand  bar,  350  linear  feet,  at  $4    1,  400 

Repairs  to  dike  at  sand  bar   200 

Contingencies,  about  20  per  cent   850 


Total   5,  000 

Occoquan  is  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  Fort  Washington,  Md. 

Money  statement. 

July  1, 1900,  balance  unexpended   $404. 14 

July  30, 1901 ,  amount  expended  during  fiscal  year   19.  56 


July  1, 1901,  balance  unexpended   384.  58 


Amount  (estimated)  required  for  completion  of  existing  project   20,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901   5,  000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


September  19, 1890    $10, 000 

July  13, 1892   5,  000 

August  18, 1894   5,000 

June  3, 1896   2,500 

March  3, 1899    2, 500 


Total   25,  000 


COMMERCIAL  STATISTICS. 


[Furnished  by  Messrs.  L.  Ledman  and  Tyson  Janney,  Occoquan,  Va.] 
RecelpU  and  shipments  by  water. 


Articles. 

1891. 

1892. 

1894. 

1895. 

1896. 

1897. 

1898. 

1900. 

Coal  

Fertilizers    

Tons. 
100 

Tons. 
100 

Tons. 
100 

Tons. 
100 
200 

1,400 
200 
100 

2, 500 

5,000 
750 
225 

Tons. 
100 

Tons. 
150 

Tons. 
100 

Tons. 
100 

Flour  and  grain  

Lumber  

Piles  

60 
600 

550 
800 

900 
320 
1,000 
3,600 

1,200 
300 
2, 150 
7,000 
23, 400 
7, 120 
400 

900 
210 

500 
500 
600 
3,000 
11,200 
2, 240 
1,725 
10,000 

1,600 

200 
2,000 
2, 400 
12,000 
2,000 
900 
48,200 

Sand  

3, 600 

3,000 
48,000 
3,600 
655 

4,000 
5,000 
2,400 
3,175 

Wood  

Miscellaneous  

Rock  

3,500 
345 

2,400 
580 

Total  

8,205 

56, 705 

8,900 

10, 475 

41,670 

15,835 

29, 865 

69, 400 

Arrival  and  departure  of  vessels,  1900. 


Class. 


Steam,  drawing  less  than  10  feet 
Sail,  drawing  less  than  10  feet. . . 
Barges,  flatboats,  etc  


800 
160 
640 
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It  is  i-oi)()itt'(l  that  tlu^  work  done  has  IcssiMU'd  the  cost  of  shi since  voHselH 
oiu  now  load  more  lieavily  at  the  wharves,  whereas  formerly  j)art  of  the  car^o  had 
to  be  taken  out  to  them  in  lighter-draft  boats. 


J  4. 

IMPROVEMENT  OF  NOMINI  C^REEK,  VIRGINIA. 


WORK  DONE  1)URIN(}  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 


Seven  hundred  and  forty-two  lineiir  feet  of  the  east  jetty  were  raised 
to  a  height  of  -1  feet  above  mean  low  tide,  completing  the  work  of  rais- 
ing this  jetty.  The  materials  for  the  work  were  furnished  under 
contract  and  the  work  was  done  by  hired  labor  and  the  use  of  the  Gov- 
ernment plant,  bids  for  doing  the  entire  work  under  contract  having 
been  rejected,  the  previous  year,  as  too  high. 

At  the  completion  of  the  raising  of  the  jetty  there  was  still  a  con- 
siderable sum  available  foi*  the  Avork,  and  proposals  were  invited  for 
materials  for  further  extending  the  jett3\  The  bids  were  considered 
too  high  and,  as  the  Government  plant  was  needed  elsewhere,  it  was 
decided  to  defer  further  extension  imtil  the  next  working  season, 
excepting  that  the  materials  remaining  on  hand  after  the  completion 
of  the  raising  of  the  jetty  and  a  small  additional  amount  of  stone  pur- 
chased in  open  market  were  placed  in  the  work.  With  this  material 
the  jett}^  was  extended  31:  feet  in  the  water  and  19  feet  on  White  Point, 
making  its  total  length  872  linear  feet. 

This  work  was  satisfactorily  completed  October  23,  1900,  and  the 
Government  plant  taken  to  York  River,  Virginia. 

During  the  raising  and  extending  of  the  jetty  433  cubic  yards  of 
quarr}^  stone  were  removed  and  relaid;  484.7  cubic  3'ards  of  new  quarry 
stone  and  1,162.3  cubic  yards  of  03^ster  shells  purchased  and  laid;  and 
389  cubic  3^ards  of  sand  excavated.  The  total  cost  for  materials,  labor, 
fuel,  additional  plant,  repairs,  etc.,  was  f  5,331.31.  The  cost  of  the  same 
work,  exclusive  of  inspection,  if  done  by  contract  at  the  prices  named 
in  the  bid  opened  August  2,  1899,  would  have  been  $11,337.21. 


BENEFIT  TO  COMMERCE  AND  NAVIGATION. 


An  idea  of  the  value  of  the  improvement  can  be  obtained  by  inspect- 
ing the  table  of  commercial  statistics  given  below. 

The  sum  of  $12,000  can  be  profitabl3^  expended  during  the  fiscal  year 
ending  June  30,  1903,  in  dredging  and  jett3^  construction. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Blackistone  Island. 

Money  statement. 

July  1,  1900,  balance  unexpended   $7,  963. 13 

June  30,  1901,  amount  expended  during  fiscal  year   4,  796.  75 

July  1,  1901,  balance  unexpended   3, 166.  38 


Amount  (estimated)  required  for  completion  of  existing  project   35,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    12,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

ENG  1901  89 
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APPROPRIATIONS. 


The  following  appropriations  have  been 


May  3, 1873    $10,  000 

June  23, 1874   6,000 

March  3, 1875    5,  000 

March  5, 1879    2,  500 

June  14, 1880   5,000 

March  3, 1881    2,  000 

August  2, 1882   2,000 

August  11, 1888   5,000 


made: 


September  19, 1890    $5,  000 

July  13, 1892    10,  000 

August  18, 1894   5,000 

June  3, 1896   2,500 

March  3, 1899    10,  000 


Total   70,  000 


CONTRACTS  IN  FORCE. 


With  Jerry  Valliant,  of  Oxford,  Md.,  for  oyster  shells. 

Amount:  1,200  cubic  yards,  more  or  less. 

Rate:  94  cents  per  cubic  yard. 

Date  of  contract:  May  29, 1900. 

Approved:  June  7,  1900. 

Date  for  commencement:  June  18,  1900. 

Date  for  completion:  Delivery  of  from  100  to  300  cubic  yards  of  oyster  shells,  regu- 
larly, per  week,  according  to  instructions  from  the  engineer  officer  in  charge. 

With  James  McCuen,  of  Alexandria,  Va.,  for  quarry  stone. 

Amount:  370  cubic  yards,  more  or  less. 

Rate:  $2.10  per  cubic  yard. 

Date  of  contract:  May  28,  1900. 

Approved:  June  4,  1900. 

Date  for  commencement:  June  15,  1900. 

Date  for  completion:  Delivery  of  from  50  to  150  cubic  yards  of  stone,  regularly,  per 
week,  according  to  instructions  from  the  engineer  officer  in  charge. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments  by  water. 
[Furnished  by  Mr.  F.  E.  Tubman,  Mount  Holly,  Va.] 


Articles. 


1892. 


1893. 


1894. 


1895. 


1896. 


1897. 


1898. 


Coal  

Farm  produce  

Grain  

Lumber  

Oysters  

Railroad  ties  

General  merchandise 

Wood  

Ice  


Tons. 
10 
100 
400 
500 
5,000 
5,000 
10,000 


Tons. 
8 

150 
500 
400 
4,000 
4,500 


Tons. 
10 
100 
4,500 
6, 000 
3, 500 
3,000 


Tons. 
8 

150 
4,000 
5,000 
3,000 
3,000 
90 


8,000  1,000 


Tons. 
10 
125 
3,500 
400 
500 
2,000 
90 
800 


Tons. 
5 

150 
3,000 

100 

500 
2,500 

115 
1,000 


Tons. 
10 
3,000 
3,000 
300 
400 
2,000 
100 
800 
30 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  1899  and  1900,  but 
they  could  not  be  procured. 


J  5. 

IMPROVEMENT  OF  LOWER  MACHODOC  CREEK,  VIRGINIA. 

The  available  funds  having  been  practicalh^  exhausted,  no  work  for 
improvements  could  be  undertaken  during  the  past  fiscal  3^ ear. 
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The  sum  of  $2,100  cuii  Ix*  profitably  exiKMided  during  the  fiscal  year 
ending  ffune  30,  1903,  in  continuance  of  aredging. 

The  work  is  in  the  colkH'tion  (hHtrict of  TappiihaiHiock,  wliich  Ih  the  nearent  port 
of  entry.    The  nearest  H^ht-hoiise  is  at  Hlackistone  Island. 

Money  statement. 


July  1,  1900,  bahmee  unexpended   $222. 13 

July  1,  1901,  balance  unexpended   222.  \  \\ 


Amount  (estimated)  rt^quired  for  completion  of  existing;  project   2, 100.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1908,  in  addition  to  the  balance  unexiu'iidcd  .Inly  1,  1901   2,  100.00 

Subnutted  in  compliance  with  re(iuirements  of  sundry  civil  act  of  June 

4,  1897. 


.\PPROPKIATIONS. 

The  following  appropriations  have  been  made: 

July  18,  1892   $3,000 

August  18,  1894   3,  000 

June  3,  1896    1,500 

March  8,  1899   1,500 


Total   9, 000 


COMMERCIAL  STATISTICS. 

Repeated  efforts  have  been  made  to  obtain  commercial  statistics  pertaining  to  this 
work,  but  without  success. 

J  6. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 
WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Dredging  under  contract  with  John  Miller,  of  Washington,  D.  C, 
which  was  in  progress  at  the  end  of  the  last  fiscal  year,  was  continued 
until  September  26,  1900,  when  the  work  provided  for  under  this  con- 
tract was  completed.  The  channel  through  Pollock's  bar  was  entirel}^ 
completed  to  a  width  of  100  feet  and  a  depth  of  10  feet  by  July  5,  and 
the  remainder  of  the  time  was  spent  in  dredging  a  channel  of  the  same 
dimensions  through  the  lower  end  of  Fredericksburg  bar  (this  being 
then  the  shoalest  part  of  that  bar)  and  in  excavating  a  small  turning 
basin  at  the  steamboat  wharf.  In  all,  about  19,730  cubic  yards  of  mate- 
rial were  dredged,  under  this  contract,  during  the  fiscal  year.  This 
material  was  all  deposited  behind  the  dikes  at  Fredericksburg  bar. 

It  was  the  intention  to  expend  the  balance  of  the  appropriation  upon 
much-needed  repairs  to  the  dikes,  but  the  bar  at  Fredericksburg  had 
in  the  meantime  shoaled  by  deposits  from  freshets  to  such  an  extent 
that  navigation  was  difficult  and  likely  to  be  closed.  Upon  the  urgent 
request  of  the  navigation  interests  and  the  citizens  of  Fredericksburg, 
a  modified  project  for  the  expenditure  of  the  available  funds  in  dredg- 
ing and  such  slight  repairs  to  the  dikes  as  might  be  afterwards  made 
was  submitted  by  the  engineer  officer  in  charge  March  28,  and 
approved  by  the  Chief  of  Engineers  March  30,  1901. 
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Proposals  for  this  dredging  were  invited  April  11,  1901,  and  opened 
May  14.  The  contract  was  awarded  to  the  lowest  bidder,  W.  H. 
French,  of  Norfolk,  Va.,  at  32  cents  per  cubic  yard,  measured  in 
scows.  Work  under  this  contract  had  not  been  begun  at  the  close  of 
the  fiscal  3^ear. 

In  September,  1900,  about  95  linear  feet  of  wattling  dike  for  retain- 
ing deposited  material  was  constructed  by  hired  labor.  In  April,  1901, 
about  4,400  willow  cuttings  were  planted  on  the  recently  made  fills  in 
the  rear  of  the  dikes,  which  when  grown  will  protect  about  18,000 
square  yards  from  erosion  by  freshets,  and  several  of  the  cross  drains 
on  the  fills  were  cleaned  out  and  repaired.  This  work  was  also  done 
by  hired  labor. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  this  bar  being  near  the  head  of  tide  water.  The 
annual  reports  for  a  number  of  years  past  have  referred  to  the  neces- 
sity of  an  annual  appropriation  of  $7,500  for  the  removal  of  these  par- 
ticular deposits.  The  old  timber  dikes  for  the  regulation  of  the 
channel,  built  to  elevations  of  about  6  feet  above  low  tide,  have  suffered 
greatly  from  decay,  combined  with  the  effects  of  ice  and  freshets,  and 
portions  of  these  dikes  have  been  practically  destro3''ed,  permitting 
some  of  the  material  deposited  behind  them  to  wash  back  into  the  chan- 
nel. The  condition  of  the  dikes  is  rapidl}^  becoming  more  and  more 
serious.  Owing  to  the  meager  appropriations  which  have  recently 
been  made  for  this  river,  the  funds  have  been  mainly  required  for  the 
maintenance  of  the  channel  at  Fredericksburg  bar,  as  above  referred 
to;  but  little  could  be  done  toward  the  maintenance  of  the  dikes  or 
the  protection  of  the  newly  made  fills,  and  no  considerable  headway 
could  be  made  toward  the  completion  of  the  general  project. 

The  full  sum  of  140,000  requested  for  this  improvement  is  badly 
needed  and  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1903,  in  dredging  and  dike  construction  and  maintenance  in 
accordance  with  the  approved  project. 

During  the  ensuing  year  the  unexpended  balance  will  be  applied  to 
dredging  and  temporary  repair  of  dikes  at  Fredericksburg  bar. 

The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  that  at  Bowler  rock. 

Money  statement. 


July  1,  1900,  balance  unexpended   $12,  960.  26 

June  30,  1901,  amount  expended  during  fiscal  year  _   7,  275. 97 


July  1,  1901,  balance  unexpended   5,  684.  29 

July  1,  1901,  outstanding  liabilities   25.  00 


July  1,  1901,  balance  available   5,  659.  29 

July  1,  1901,  amount  covered  by  uncompleted  contracts   3,  360.  00 


'Amount  (estimated)  required  for  completion  of  existing  project   114,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,1901: 

For  works  of  improvement   !?30,  000.  00 

For  maintenance  of  improvement   10,  000.  00 

  40,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AlM'KontlATIONH. 


Tlu'  foUovvinjj:  appropriations  liavo  been 


March  ;i,  1871   $15,000 

Juno  10, 1872   15,000 

INhuvli  8,  1878   15,000 

Juno  2.S,  1874   7,000 

INIan-hH,  1875    5,000 

AuK'iist  14, 1876   10,000 

August  18,  1878   18,500 

INlari'h  8,  187i)   10,000 

June  14, 1880   25,000 

March  8, 1881    15,000 

August  2, 1882   17,000 


made: 


Jnlv  5,1884    $20,000 

AufVuHt  5,  188()   20,000 

August  1 1, 1888 ($15,000,  of  which 

$8,000  was  for  Urhana)   12,  000 

September  19,  1890    15,000 

July  18,  1892    20,  000 

Au<,nist  18,  1S94   10,000 

.Iune  8,  189()   8,000 

March  8, 1899    15,  000 


Total   207,  500 


CONTRACTS  IN  FORCE. 

With  John  Miller,  of  Wasliin'jjton,  D.  C,  for  dredging. 

Amount:  21,000  cubic  yards,  more  or  less. 

Rate:  27  cents  per  cubic  yard. 

Date  of  contract:  October  26,  1899. 

Approved:  Noveml)er  4,  1899. 

Date  of  commencement:  December  1,  1899. 

Date  for  completion  (including  dredging  in  Urbana  Creek,  Virginia,  under  the 
same  contract):  April  30,  1900,  extended  to  August  30,  1900,  and  again  extended  to 
September  30,  1900. 

With  W.  H.  French,  of  Norfolk,  Va.,  for  dredging. 
Amount:  10,500  cubic  yards,  more  or  less. 
Rate:  32  cents  per  cubic  yard. 
Date  of  contract:  June  4,  1901. 
Approved:  June  17,  1901. 

Date  for  commencement:  On  or  before  July  19,  1901. 
Date  for  completion:  On  or  before  September  19,  1901. 


COMMERCIAL  STATISTICS. 


Tonnage  for—  Tons. 

1888    83,  600 

1890   83,  830 

1892   ^ 126,  333 

1893   1141,750 

1894    1 144,  070 

1895   1 151, 466 

The  principal  articles  of  commerce  are  grain,  oysters,  fertilizers,  cattle,  farm  prod- 
uce, and  general  merchandise. 


Tonnage  for—  Tons. 

1896   1 161, 196 

1897    1 158, 108 

1898   1 166,  586 

1899    1 167,  862 

1900   1 190,  827 


Arrival  and  departure  of  vessels,  1900. 


Class. 


Number. 


Steam: 

Drawing  10  feet  or  more. . 

Drawing  less  than  10  feet 
Sail: 

Drawing  10  feet  or  more. . 
Drawing  less  than  10  feet 
Barges,  flatboats,  etc  


640 
220 


1,™ 
360 
520 


It  is  reported  that  the  work  done  on  this  improvement  has  greatly  reduced  freight 
rates,  both  by  rail  and  water. 


1  Furnished  by  Mr.  William  D.  Scott,  Fredericksburg,  Va. 
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J  7. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 
AVORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Proposals  for  dredging  to  be  done  under  the  available  balance  of 
$779.70  from  the  appropriation  of  $3,000  made  by  the  act  of  March 
3,  1899,  were  invited  September  22,  1900,  and  opened  October  22, 
1900,  the  work  to  be  done  under  the  same  contract  as  that  for  dredging 
to  be  done  in  York,  Mattaponi,  and  Pamunkey  rivers  and  Milford 
Haven,  Virginia.  The  contract  was  awarded  to  the  lowest  bidder  for 
the  entire  work,  John  Miller,  of  Washington,  D.  C,  at  24  cents  per 
cubic  yard,  measured  in  scows. 

The  contractor  has  been  engaged  at  other  of  the  above-named  local- 
ities and  no  work  was  done  at  Urbana  during  the  fiscal  year. 

The  sum  of  110,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1903. 

Urbana  is  a  port  of  entry  in  the  collection  district  of  Tappahannock. 


The  nearest  light-house  is  Stingray  light. 

Money  statement. 

July  1,  1900,  balance  unexpended   $969.  32 

June  30,  1901,  amount  expended  during  fiscal  year   191.  32 

July  1,  1901,  balance  unexpended   778.  00 

July  1,  1901,  amount  covered  by  uncompleted  contracts   720.  00 

Amount  (estimated)  required  for  completion  of  existing  project   36,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    10,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been 


March  3, 1879    $5,  000 

June  14, 1880   2,500 

March  3, 1881    4,  000 

August  2, 1882   4,000 

August  11,  1888  (included  in  an 
appropriation   of    1 15, 000  for 

Rappahannock  River )   3, 000 


made: 


September  19, 1890  $3,  000 

July  13, 1892    3, 000 

August  18, 1894   3,000 

June  3, 1896   3,000 

March  3, 1899    3,  000 


Total   33,  500 


CONTRACT  IN  FORCE. 

With  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  3,000  cubic  yard.^,  more  or  less. 

Rate:  24  cents  per  cubic  yard. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York,  Mattaponi,  and  Pamunkey 
rivers,  and  Milford  Haven,  Virginia,  under  the  same  contract):  Within  fifteen 
months  from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month. 


APPENDIX  J      KKPOKT  ()K   LIKUT.  COL.  ALLKN. 

COMMERCI A  Iv  HT ATIHTICH. 


1415 


Calendar  year. 


Reported 
by  Mr.  F.A. 
Bristow. 


18i)l 
1892 
1893 
1894 
1895 
189G 
1897 
1900 


Tom. 
19,500 
20,095 
55,885 
82, 395 
66,  630 
137,  485 
153,  875 
179, 543 


Reported 
by  Mr.J.D. 
Gressitt. 


Tonx. 
22, 100 
17,125 
61,290 
88, 305 
92, 320 
133,925 
181,500 
179,414 


Commercial  statistics  received  for  1898  and  1899  were  not  in  a  form  to  be  used. 

,  The  principal  articles  of  commerce  are  oysters,  railroad  ties,  coal,  grain,  lumber, 
wood,  farm  produce,  guano,  and  general  merchandise. 

Arrivals  and  departures  of  vessels,  1900. 


Class. 


Steam: 

Drawing  10  feet  or  more. . 

Drawing  less  than  10  feet. 
Sail: 

Drawing  10  feet  or  more  . 
Drawing  less  than  10  feet 
Barges,  flatboats,  etc  

Total  


Reported 
by  Mr.  F.A. 
Bristow. 

Reported 
by  Mr.J.D. 
Gressitt. 

Number. 

Number. 

150 

170 

1,000 

1,200 

300 

380 

3,000 

2,800 

150 

160 

4,600 

4,710 

A  daily  mail  steamer  line,  running  from  Carters  Creek,  or  Irvington,  to  Urbana, 
was  established  during  1896.  It  is  reported  that  the  work  done  on  this  improve- 
ment has  greatly  reduced  freight  rates  and  permitted  the  use  of  larger  vessels. 


J  8. 

IMPROVEMENT  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA. 
WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Dredging  under  contract  with  the  Norfolk  Dredging  Company  was 
continued  until  September  6,  1900,  when  the  channel  through  the 
outer  bar  was  completed  to  the  full  projected  dimensions.  The  total 
amount  of  material  dredged  under  this  contract  was  29,834.5  cubic 
yards. 

Proposals  for  dredging  the  inner  bar,  to  be  done  under  the  available 
balance  from  the  appropriation  of  March  3,  1899,  as  authorized  by 
act  of  June  6,  1900,  were  invited  September  22,  1900,  and  opened 
October  22, 1900,  the  work  to  be  done  under  the  same  contract  as  that 
for  dredging  to  be  done  in  York,  Mattaponi,  and  Pamunkey  rivers  and 
Urbana  Creek,  Virginia.  The  contract  was  awarded  to  the  lowest 
bidder  for  the  entire  work,  John  Miller,  of  Washington,  D.  C,  at  16 
cents  per  cubic  yard,  measured  in  scows. 

No  dredging  has  been  done  under  this  contract  during  the  past  fiscal 
year,  the  contractor  having  been  engaged  at  other  of  the  foregoing 
localities.  The  dredging,  however,  will  be  done  during  the  coming 
fiscal  year. 
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The  sum  of  |5,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1903. 
Milford  Haven  is  in  the  collection  district  of  Newport  News,  Va.,  which  is  the 


nearest  port  of  entry.    The  nearest  light-house  is  Stingray  light. 

Money  statement. 

July  1,  1900,  balance  unexpended   $10,  981.  79 

June  30,  1901,  amount  expended  during  fiscal  year   7,  372.  79 

July  1,  1901,  balance  unexpended   3,  609.  00 

July  1,  1901,  amount  covered  by  uncompleted  contracts   1,  920.  00 

'Amount  (estimated)  required  for  completion  of  existing  project   5, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    5,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATION. 

The  following  appropriation  has  been  made: 
March  3,  1899  $12,500 


CONTRACTS  IN  FORCE. 


With  Norfolk  Dredging  Company,  of  Norfolk,  Va.,  for  dredging. 

Amount:  34,000  cubic  yards,  more  or  less. 

Rate:  24  cents  per  cubic  yard. 

Date  of  contract:  March  5,  1900. 

Approved:  March  19,  1900. 

Date  for  commencement:  May  1,  1900. 

Date  for  completion:  July  23,  1900;  extended  to  October  21,  1900. 

With  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  12,000  cubic  yards,  more  or  less. 

Rate:  16  cents  per  cubic  yard. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York,  Mattaponi,  and  Pamunkey 
rivers  and  Urbana  Creek,  Virginia,  under  the  same  contract) :  Within  fifteen 
months  from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Baltimore,  Chesapeake  and  A.tlantic  Railway  Company.] 


Class  of  goods. 


Coal  

Crabs   

Farm  produce  

Fish   

Fertilizer  

Flour   

General  merchandise 
Grain  


1900. 


Tons. 

10 

79 
176 
102 

27 
164 
029 

34 


Class  of  goods. 


Ice  

Iron  

Live  stock... 

Lumber  

Mill  products 

Oysters  

Wood  


1900. 


Tom. 

8 
24 
53 

8 
81 

13.634 
2 
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\  't'fit«'l.s  arririiitj  and  (IciKtrlituj. 


Class. 


1900. 


Tonnage. 


Stoam,  (1  raw i  11)7       tlian  10  feet. 

Sail,  drawing  H)  feel  or  more  

Sail,  drawing  less  than  10  feet ... 


4 

6 

60 


2,400 
500 
4,000 


J  9. 


IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 


WORK  OF  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 


Proposals  for  drodging  to  bo  done  under  the  available  l)alancc  from 
the  appropriation  of  $10,000  made  b}^  the  act  of  March  8,  189J),  were 
invited  Septem])or  '22,  1900,  and  opened  October  22,  1900,  the  work  to 
be  done  under  the  same  contract  as  that  for  dredging  to  be  done  in 
Mattaponi  and  Panmnkey  Rivers,  Milford  Haven  and  Urbana  Creek, 
Virginia.  The  contract  was  awarded  to  the  lowest  bidder,  John  Miller, 
of  Washington,  D.  C,  at  16  cents  per  cubic  yard,  measured  in  scows. 

The  contractor's  dredge  arrived  at  the  site  of  the  work  on  December 
31,  1900,  and  on  Januar}^  16,  1901,  work  was  begun  on  excavating  a 
trench  behind  the  dike  for  the  deposit  of  material  dredged  from  the 
channel. 

Dredging  in  the  channel  was  begun  March  8,  1901,  and  has  been  in 
progress  continuously  to  the  end  of  the  fiscal  5^ear,  except  at  such  times 
as  work  was  required  in  shaping  up  the  trench  to  receive  further 
deposits  of  material. 

The  dredge  emplo3^ed  by  the  contractor  is  small  and  many  dela3^s 
occurred  due  to  high  winds,  freshets,  accidents  to  tug,  and  repairs  to 
plant,  so  that  the  work  has  not  progressed  as  rapidly  as  was  desired. 
The  total  amount  of  material  dredged  from  the  channel  during  the  past 
fiscal  year  has  been  22,725  cubic  3^ards,  and  has  resulted  in  affording  a 
channel  400  feet  wide,  at  least  20  feet  deep,  and  about  1,200  feet  long 
through  what  was,  previous  to  this  dredging,  the  shoalest  and  narrow- 
est portion  of  the  navigation  channel.  This  material  was  deposited 
mainly  behind  and  against  the  dike,  adding  greatly  to  its  stability, 
though  a  small  amount  was  deposited  in  depressions  immediately  in 
front  of  the  dike. 

During  the  unprecedentedly  dry  weather  of  the  summer  of  1900  the 
teredo  became  active  in  the  vicinity  of  West  Point  to  an  extent  never 
before  experienced,  and  the  dike  suffered  along  with  other  neighboring 
structures.  This,  together  with  the  beating  of  the  waves  against  the 
dike,  necessitated  considerable  strengthening  before  it  was  in  condition 
to  receive  the  mud  to  be  deposited  behind  it.  The  construction  of  a 
transverse  dike  400  feet  long  was  also  necessary  to  retain  the  material 
deposited  behind  the  main  dike. 

This  work  of  dike  construction  and  repair  was  done  by  hired  labor 
and  use  of  the  United  States  plant,  the  materials  required  being  pur- 
chased. The  work  was  begun  November  6,  1900,  and  completed,  as 
far  as  the  available  funds  would  permit,  by  March  30,  1901,  when  the 
Government  plant  was  brought  to  Washington,  D.  C.    In  all,  400  linear 
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feet  of  retaining  dike  were  constructed;  about  1,800  linear  feet  of 
main  dike  were  entirely,  and  about  1,700  linear  feet  partially,  reen- 
forced;  about  70  additional  battens  driven,  and  about  700  bags  of  sand 
placed  against  the  dike.  The  work  was  greatly  dela3^ed  by  winds,  high 
tides,  and  freshets. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1903,  for  the  maintenance  of  the  dike  and  the 
improvement  of  the  channel. 

For  full  report  of  improvement  of  York  River,  Virginia,  see 
Appendix  I  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

This  work  is  in  the  collection  district  of  Richmond,  Va.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  Bell  rock,  in  the  Fifth  light-house  district. 


Money  statement. 

July  1, 1900,  balance  unexpended   $11,  576.  77 

June  30, 1901,  amount  expended  during  fiscal  year   8, 441.  98 

July  1, 1901,  balance  unexpended   3, 134. 79 

July  1, 1901,  outstanding  liabilities   342.  79 

July  1, 1901,  balance  available   2,  792.  00 

July  1, 1901,  amount  covered  by  uncompleted  contracts   2,  792.  00 

Amount  (estimated)  required  for  completion  of  existing  proj  ct   69,  050.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1, 1901: 

For  works  of  improvement   $8,  000.  00 

For  maintenance  of  improvement   2,  000.  00 

  10,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made: 


June  14, 1880   $10,000 

March  3, 1881    25,  000 

August  2, 1882   25,000 

July  5, 1884    20,  000 

August  5, 1886   18,750 

August  11, 1888   30,000 

September  19, 1890   30,  000 


July  13, 1892    $35, 000 

August  18, 1894   20,000 

June  3, 1896   16,000 

March  3, 1899    10,  000 


Total   239,  750 


These  appropriations  have  been  applied  to  work  under  the  original  project  of  1880, 
the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 


CONTRACT  IN  FORCE. 

With  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  40,000  cubic  yards,  more  or  less. 

Rate:  16  cents  per  (tubic  yard. 

Date  of  contract:  October  29, 1900 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  Mattaponl  and  Pamunkey  Rivers,  Mil- 
ford  Haven  and  Urbana  Creek,  Virginia,  under  the  same  contract):  Within  fifteen 
months  from  date  of  commencement;  not  less  than  7,000  cubic  yards  t(^  be  dredged 
per  month. 
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[Fluiiislu'd  l.y  Mr.  K.  T.  Liimb,  VVcstpoiiit,  Va.] 
Rcveiptx  <m<l  KhipinenLs. 


Class  of  good.s. 

1891. 

1892. 

1893. 

Tom. 
10, 423 
67, 485 

4,000 
100 
45, 033 

7,375 

3, 200 
188,  OM 

6,500 
10,000 

9, 220 

1894. 

TOUH. 

10, 9(i0 
89, 227 
5,  (111 
3,2  0 
43,  897 
7,848 
12,400 
70, 930 
14, 140 
175 
45, 900 

Tons. 
10, 498 
G3,74z 
3,500 

Tom. 
20,000 
7^23.5 
6,000 
150 
41,227 
8,  175 
2,500 
206, 70() 
1,600 
12,115 
10,000 

Cotton  

Kiinn  produce  

45, 501 
6,081 
2, 780 
191,462 
5,000 
8,500 
8,495 

(Joiioral  merchandise  

VVowl  

Vessels  arriving  and  departing. 

Class. 

1891. 

1892. 

1893. 

1894. 

Steamers  drawing  10  feet  or  more  

727 

724 

792 

758 

Steamers  drawing  less  than  10  feet  

104 

208 

311 

310 

Vessels  drawing  10  feet  or  more  

178 

96 

90 

95 

Vessels  drawing  less  than  10  feel  

824 

190 

204 

200 

191 

18 

21 

10 

R(>peate(l  efforts  were  inade  to  obtain  commercial  statistics  for  years  subseqiieiit  to 
1S94,  but  they  could  not  be  obtained.  From  information  procured  by  Mr.  W.  B. 
Harrison,  surveyor,  of  this  ofRce,  it  appears  that  while  the  commerce  of  the  river  is 
of  less  importance  at  present  than  in  former  years,  there  is  still  a  considerable  i)as- 
senger  and  freight  traffic  between  Westpoint  and  Baltimore  and  locally  on  the  river, 
the  principal  articles  of  commerce  being  tobacco,  railroad  ties,  wood,  machinery, 
iron,  salt,  farm  produce,  and  manufactured  articles,  carried  in  vessels  drawing  from 
12  to  20  feet  of  water,  two  of  them  being  foreign  steamers.  Practically  all  of  the 
freight  whi(;h  passes  over  the  SoutLern  Railway  between  Baltimore  and  Richmond 
goes  by  the  York  River  route. 

It  is  stated  that  the  principal  line  of  steamers  navigating  this  river  carried  59,273 
tons  of  freight  during  the  year  1900. 


J  lO. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 
WORK  DONE  DURING  THE  FxSCAL  YEAR  ENDED  JUNE  30,  1901. 

Proposals  for  dredging  to  be  done  under  the  available  balance  from 
the  appropriation  of  $2,500  made  by  the  act  of  June  3,  1896,  were 
invited  September  22,  1900,  and  opened  October  22,  1900,  the  work 
to  be  done  under  the  same  contract  as  that  for  dredging  to  be  done  in 
York  and  Pamunkey  rivers,  Milford  Haven,  and  Urbana  Creek,  Vir- 
ginia. The  contract  was  awarded  to  the  lowest  bidder  for  the  entire 
work,  John  Miller,  of  Washington,  D.  C,  at  23  cents  per  cubic  yard, 
measured  in  scows. 

The  contractor  has  been  engaged  at  other  of  the  above  localities,  and 
no  work  was  done  in  Mattaponi  River  during  the  fiscal  year. 
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BENEFIT  TO  COMMERCE  AND  NAVIGATION. 

The  work  already  done  upon  this  river  has  been  of  benefit  to  exist- 
ing commerce,  notwithstanding  that  much  of  it  has  had  to  be  done 
over  again,  as  snags  and  other  obstructions  form  in  greater  or  less 
degree  after  every  freshet.  Before  any  work  of  improvement  was 
undertaken  the  trade  was  limited.  The  total  freight  tonnage  for  1900 
was  42,500  tons.    In  this  connection  see  commercial  statistics  herewith. 

The  sum  of  |3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1903,  in  continuing  work  under  the  approved  project. 

For  full  account  of  the  improvement  of  Mattaponi  Jfciver  see  Appen- 
dix I  10  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1896. 
The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 


entry.    The  nearest  light-house  is  at  Bell  Rock,  Virginia. 

Money  statement. 

July  1,  1900,  balance  unexpended   $4, 121.  32 

June  30,  1901,  amount  expended  during  fiscal  year   10.  08 

July  1,  1901,  balance  unexpended  „   4,  111.  24 

July  1,  1901,  amount  covered  by  uncompleted  contracts   2,  668.  00 

'Amount  (estimated)  required  for  completion  of  existing  project   42,  300.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   3, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been 


June  4, 1880   |2,  500 

March  3, 1881    3,  300 

July  5, 1884    2,  500 

August  5, 1886   5,000 

August  11,  1888   3,000 

September  19, 1890   3,  000 


made: 

July  13, 1892   $4, 000 

August  18,  1894   4, 000 

June  3, 1896   2, 500 


Total   29,  800 


CONTRACT  IN  FORCE. 


With  John  Miller,  of  Washington,  D.  C. ,  for  dredging. 

Amount:  11,600  cubic  yards,  more  or  less. 

Rate:  23  cents  per  cubic  yard. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York  and  Pamunkey  rivers,  Milford 
Haven,  and  Urbana  Creek,  Virginia,  under  the  same  contract):  Within  fifteen 
months  from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month. 
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COMM  KKCI  A  I-  S'l-ATIS'I'ICH. 

Rr<ripts  (111(1  ftlii/miciits. 


Class  of  goods. 

Calendar  year— 

1890. 

1891.a 

1892.a 

1898.a 

1894.a 

1900.6 

Coal  

Tons. 

Tons. 

Tom. 

Tons. 

Tons. 
1,000 
500 
350 
6,000 
16,000 
3,200 
12,250 

Tons. 

2,  100 
1,000 
1 , 200 
3, 120 
5,640 
:^8,700 

300 
100 
6,200 
17,K20 
5, 260 
6,  740 

6,000 
5,000 
20,000 

Morchandiso  

7,700 
10, 400 
(),900 
7,(550 

5, 500 
15,570 
5,000 
(),  620 

Ties  

10,000 
1,500 

Wood  

Total  

32,650 

62,060 

32,690 

36,420 

39,300 

42,500 

a  Furnished  bv  Mr.  E.  T.  Lrfimb,  West  Point,  Va. 
b  Furnished  by  Mr.  J.  C.  Fox,  Aylett,  Va. 


V^essels  arriving  and  departing  during  1894- 


Class. 


Steam,  drawing  less  than  10  feet 

Sail,  drawing  10  feet  or  more  

Sail,  drawing  less  than  10  feet . . . 
Barges,  flatboats,  etc  

Total  


Number. 


Tonnage. 


175 

9,000 

100 

30,000 

90 

15,000 

5 

400 

370 

54,400 

Repeated  efforts  were  made  to  obtain  commercial  statistics  for  the  years  1895-1898, 
but  they  could  not  be  procured.  From  information  obtained  mainly  from  Capt. 
C.  H.  Denmead,  of  the  tugboat  Claribel,  it  appears  that  the  commerce  of  the  river  in 
1899  was  approximately  44,700  tons,  consisting  principally  of  wood,  ties,  lumber, 
and  grain,  carried  for  the  most  part  in  sailing  vessels.  It  is  stated  that  shipments 
by  schooner  have  largely  increased,  being  about  double  what  they  were  ten  years 
ago.  A  steamer  makes  two  trips  each  way  per  week  between  West  Point  and  Walk- 
erton,  connecting  at  the  latter  place  with  a  steam-propelled  scow  which  runs  to  Aylett, 
18  miles  above  Walkerton. 


J  II. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 
WORK  DONE  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1901. 

Proposals  for  dredging  to  be  done  under  the  available  balance  from 
the  appropriation  of  |2,000  made  by  the  act  of  June  3,  1896,  were 
invited  September  22,  1900,  and  opened  October  22, 1900,  the  work  to 
be  done  under  the  same  contract  as  that  for  dredging  to  be  done  in 
York  and  Mattaponi  rivers,  Milford  Haven,  and  Urbana  Creek,  Vir- 
ginia. The  contract  was  awarded  to  the  lowest  bidder  for  the  entire 
work,  John  Miller,  of  Washington,  D.  C,  at  23  cents  per  cubic  yard, 
measured  in  scows. 

The  contractor  has  been  engaged  at  other  of  the  above  localities  and 
no  work  was  done  in  Pamunkey  River  during  the  fiscal  year.  It  is 
expected,  however,  that  the  work  will  be  done  early  in  the  coming 
fiscal  year. 

For  full  account  of  improvement  of  Pamunkey  River  see  Appendix 
1 11  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1896. 
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The  sum  of  $3,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1903,  in  dredging  and  removal  of  snags,  logs,  and 
wrecks. 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  Hght-house  is  Bell  Rock,  Virginia. 

Money  statement. 


July  1,  1900,  balance  unexpended   $2,  881.  57 

June  30,  1901,  amount  expended  during  fiscal  year   6.  40 


July  1,  1901,  balance  unexpended   2,  875. 17 

July  1,  1901,  amount  covered  by  uncompleted  contracts  , . .     2, 116.  00 


Amount  (estimated)  required  for  completion  of  existing  project   7,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901    3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been 


June  14,  1880  $2,  500 

March  3, 1881    2,  500 

August  2, 1882   2,500 

August  5, 1886   5,000 

August  11, 1888   3,000 

September  19, 1890   3, 000 


made: 

July  13,1892   $3,000 

August  18, 1894   2,000 

June  3, 1896   2,000 


Total   25,500 


CONTRACT  IN  FORCE. 

With  John  Miller,  of  Washington,  D.  C. ,  for  dredging. 

Amount:  9,200  cubic  yards,  more  or  less. 

Rate:  23  cents  per  cubic  yard. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York  and  Mattaponi  rivers,  Milford 
Haven,  and  Urbana  Creek,  Virginia,  under  the  same  contract) :  Within  fifteen 
months  from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  E.  T.  Lamb,  West  Point,  Va.] 


Receipts  and  shipments. 


Articles. 

1893. 

1894. 

Tons. 

Tons. 
5,000 
750 

Grain  

75 
5,145 
100 
10,000 
15,000 
20, 100 

Ice  

General  merchandise  

10,000 
1.000 
16,000 
10,500 

Lumber  

Railroad  ties  

Wood  

50,420 

42,250 
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RojHMitod  efforts  wow  made  to  obtain  comiiicrcial  statisticH  for  tlic  years  1895-1900, 
but  tlieyt'ould  not  be  proeiired.  From  information  furnisbed  by  ('apt.  C.  11.  Den- 
niead,  of  tbe  tugboat  Chtrihc/,  it  appears  tbat  tbe  commerce  of  the  river  in  1K9:» 
amonnted  to  api)roximatelv  44,(500  tons,  eonsistin^^  principally  of  wood,  lumber,  ^'rain, 
ties,  coal,  and  general  mercliandise,  carried  in  sailing  vessela. 


J  12. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  work  of  the  fiscal  year  ended  June  30,  1901,  for  improvement 
of  the  river  consisted  in  extension  of  the  100  by  18  foot  channel  from 
the  lower  city  line  of  Richmond,  throut»h  Rocketts  Reef,  to  Jetty  B, 
about  900  feet  below  the  city,  and  in  enlarging  the  channel  at  Goode 
Rocks  and  Richmond  bar  to  150  by  18  feet.  This  work  was  done 
under  the  contract  entered  into  October  2, 1899,  with  P.  Sanford  Ross, 
Incorporated,  of  Jersey  City,  N.  J.  The  contract  was  to  have  been 
completed  on  or  before  February  22,  1901,  but  extensions  of  time 
granted  at  the  request  of  the  contracting  firm  to  enable  it  to  complete 
the  contract  brought  the  date  to  July  6,  1901.  The  contract  was, 
however,  completed  by  June  6,  1901. 

The  work  of  the  year  consisted  in  blasting  and  dredging  hard  and 
soft  rock  from  the  channel;  in  removing  cobblestones,  earth,  etc.,  from 
the  same,  and  in  repairs  of  dikes  and  jetties  for  regulating  the  flow  of 
the  river. 

The  quantities  of  material  dredged  from  the  channel  during  the 
year  were  as  follows: 

Earth  cubic  yards..  14,  210.  27 

Cobblestones  do   944.03 

Soft  rock  do....  3,415.03 

Hard  rock  do   8,903.43 

Total  do....  27,472.76 

The  total  amounts  dredged  under  the  entire  contract  are  as  below: 

Earth  cubic  vards..  25,252.96 

Cobblestones  ^lo . . . .  2,  354.  03 

Soft  rock  do   7,758.84 

Hard  rock  do   15,306.26 

Total  do   50,672.09 

A  large  proportion  of  the  excavated  material  was  utilized  in  raising, 
protecting,  and  repairing  dikes,  and  in  protection  of  shore. 

The  sum  of  $500,000  is  estimated  as  the  amount  that  can  be  profit- 
ably expended  upon  this  improvement  during  the  fiscal  year  ending 
June  30,  1903,  in  continuing  rock  and  other  excavation  from  the 
channel  between  Richmond  and  the  foot  of  Richmond  bar,  in  repairs 
and  maintenance  of  jetties,  and  in  widening  and  deepening  the  channel 
by  dredging  and  regulation  where  necessary  below  Richmond  bar,  and 
mainly  at  the  following-named  points: 

Miles  below 
Richmond. 

Warwick  bar   4.  5 

Harrisons  bar   37 

Dancing  Point  shoal   59.5 

Swans  Point   64.  5 

Goose  Hill  flats   71 
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Approximate  estimate. 


Rocketts  Reef:  Enlarging  channel  between  lower  city  line  and  Jetty  B  from 
100  by  18  feet  to  200  by  18  feet   $75,  000 

Jetty  B  to  Stearns  dike:  Enlarging  channel  from  100  by  18  feet  to  200  by 

18  feet   76,000 

Stearns  dike  to  Goode  Rocks:  Enlarging  channel  from  100  by  18  feet  to  200 

by  18  feet   90, 000 

Goode  Rocks  section:  Enlarging  channel  from  150  by  18  feet  to  200  by  18  feet.  52, 000 

Richmond  bar:  Enlarging  channel  from  150  by  18  feet  to  200  by  18  feet.  ...  16,  000 

Warwick  reach:  Enlarging  channel  to  200  by  18  feet  and  constructing  sub- 
merged spurs   13, 000 

Harrisons  bar:  Enlarging  channel  on  upper  bar  to  400  by  20  feet  (gravel) 
and  on  lower  bar  to  400  by  18  feet  (sand)  and  constructing  four  mattress 

sills   25, 000 

Dancing  Point  shoal:  Enlarging  channel  to  400  by  18  feet  and  constructing 

two  mattress  sills   46, 000 

Swans  Point:  Enlarging  channel  to  400  by  18  feet  and  constructing  two  mat- 
tress sills   37, 000 

Goose  Hill  flats:  Enlarging  channel  to  400  by  18  feet  and  constructing  two 

mattress  sills   45,000 

Superintendence,  office  expenses,  services,  and  inspection   24,000 

Repair  of  dikes  and  jetties   1,  000 


Total   500,000 


In  carrying  on  the  improvements  on  the  river  below  Dutch  Gap  a 
suitable  steam  tug  that  will  withstand  rough  weather  and  seas  is  very 
much  needed.  Such  a  tug  would  cost  about  $25,000.  The  onl}^  steam 
craft  that  we  have  for  use  on  the  improvement  has  an  old,  worn  iron 
hull,  purchased  in  185Y  and  operated  by  antiquated  machinery. 

Accompanying  is  a  report  in  detail  by  Mr.  S.  H.  Yonge,  assistant 
engineer,  of  operations  for  the  fiscal  year  ended  June  30,  1901. 

Monefy  statement. 


July  1,  1900,  balance  unexpended   $110,  393.  72 

June  30,  1901,  amount  expended  during  fiscal  year   59,  363.  97 


July  1,1901,  balance  unexpended   51, 029.  75 

July  1,  1901,  outstanding  liabilities   1, 197. 00 


July  1,  1901,  balance  available   49, 832.  75 

July  1,  1901,  amount  covered  by  uncompleted  contracts   9,  854.  00 


Amount  (estimated)  required  for  completion  of  existing  project          3,  317, 500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  Julj^  1,  1901   500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  J une 

4,  1897. 


APPROPEIATIONS. 


The  following  appropriations  have  been 


July  11,  1870   150,  000 

March  3,  1871   50,000 

June  8,  1872    50,  000 

March  3,  1873   75,  000 

June  23,  1874    50,  000 

March  3,  1875   50,000 

August  14,  1876    60,  000 

June  18,  1878    70,000 

March  3,  1879   75,000 

June  14,  1880    75, 000 

March  3,  1881   60,000 


made  for  this  work: 


August  2,  1882    $75,  000 

July  5,  1884   75,000 

August  5, 1886   112,  500 

August  11,  1888    225,  000 

September  19,  1890   200,  000 

July  13,  1892   200,000 

August  18, 1894   100,000 

June  3,  1896   120,000 

March  3,  1899   150,  000 


Total.   1,922,500 
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CONTRACT  IN  FORCE. 


With  P.  Sanford  Ross,  Incorporated,  of  Jersey  City,  N.  J.,  for  dredging,  removing 
rock,  rcpairinpf  jetties,  and  constructing  dike. 
KBtiniatcd  amount  of  contract:  $84,460. 
Date  of  contract:  October  2,  1899. 
Approved:  October  14,  1899. 

Date  for  commeucenient:  On  or  before  November  3,  1899. 

Date  for  completion:  February  22,  1901,  extended  to  May  7,  1901,  to  June  6,  1901, 
and  to  July  G,  1901. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments  by  water  during  the  calendar  year  1900. 


Articles. 

Port  of  Richmond,  Va. 

Points  on  James  River  other 
than  Richmond,  Va. 

Total 
tonnage. 

Receipts. 

Shipments. 

i.  uiai. 

Rccsipts. 

Shipments. 

1  oiai. 

Asphalt  blocks,  brick,  etc. . 
Coal  

917 
47, 175 
18,388 

1,480 
10 

2,397 
47, 185 
18, 388 

a441 
a 4, 706 
1,276 
3 

17,447 
304 

17,888 
5, 010 
1,276 
130 
27 
29,957 

6,808 
208 
340 
126 
925 
1,475 
1,734 
123 
246 
324 
174, 146 
14, 690 
275 
76 
340 
164 
65 
9,  923 

20,285 
52, 195 
19,664 
130 
27 
38,224 

29, 602 
345 
1,359 
126 
2,229 
5,183 
1,836 
123 
246 
324 
177,514 
52, 272 
5,334 
22,211 
340 
164 
65 

59, 085 
16, 705 
103, 780 
43 

Cement,  lime,  etc  

a  127 
27 

a  29, 203 

42 
10 
312 
118 
20 
1,058 
820 
106 
116 

1,615 
19, 392 

6,752 

3,402 
137 
1 

8, 267 

22, 794 
137 
1,019 

754 

a  6, 766 
198 

28 
8 
905 
a  417 
914 

17 
130 
324 

12 

84 
257 

76 
340 

Fertilizer  and  fertilizer 

Flour  

1,018 

1,304 
2,258 
102 

1,304 
3, 708 
102 

Grain  

1,450 

Hav,  straw,  etc  

Hogs  

Lumber  

3,368 
36, 203 

2,405 
22, 135 

3,368 
37,  .^82 

5, 059 
22, 135 

al74,134 
a  14, 606 
18 

Logs  

1,379 
2,654 

Machinery  

Oil  

Oyster  shells  

164 
52 
9, 918 

Potatoes  

13 
5 

Railroad  ties  

23, 573 
16, 705 
62, 018 

25, 589 

49,162 
16, 705 
99,516 

Sand  

Unclassified  freight  

37, 498 

a  2, 464 
1 

1,800 
42 

4, 264 
43 

Vegetables  

Total  

258,476 

80,352 

338,828 

20, 139 

250,444 

270, 583 

609,411 

a  Partly  estimated,  no  reports  being  received  from  some  of  those  to  whom  application  for  statistics 
was  twice  made. 

The  amounts  reported  for  1899  were  as  follows: 

Receipts:  Tons. 

Brick   45 

Coal   103 

Fertilizer   5,  786 

Unclassified  freight   1,  366 

Grain   300 

Total   7, 600 

Shipments: 

Cattle  :   51 

Cord  wood   7, 100 

Lumber   66, 600 

Logs   7, 075 

Unclassified  freight   404 

Total  81,230 

ENQ  1901  90 
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Arrival  and  departure  of  vessels  during  the  calendar  year  1900. 


Class. 

Port  of  Richmond,  Va. 

Number. 

Tonnage. 

1,372 
570 
798 

1, 155, 562 
124, 612 
167, 422 

Total  

2,740 

1, 447, 596 

Returns  for  points  on  James  Eiver  below  Richmond,  Va. ,  were  too  incomplete  for 
report. 


report  op  mr.  saml.  h.  yonge,  assistant  engineer. 

United  States  Engineer  Ofpice, 

Richmond,  Va.,  July  12,  1901. 

Colonel:  I  have  the  honor  to  submit  my  report  of  operations  pertaining  to  improv- 
ing James  River,  Virginia,  for  the  fiscal  year  ending  June  30,  1901. 

The  operations  were  a  continuation  of  those  carried  on  last  year,  under  contract 
with  P.  Sanford  Ross,  Incorporated,  dated  October  2,  1899,  approved  October  14, 
1899,  and  comprised  extending  the  100  by  18-foot  channel  from  Jetty  B  through 
Rocketts  reef  to  the  lower  city  line  of  Richmond,  Va,,  and  enlarging  the  channel  at 
Goode  rocks  and  Richmond  bar  to  150  by  18  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1900,  about  42  per  cent  of  the  above 
work  was  completed.  Excavation  was  completed  in  1901  as  follows:  On  Rocketts 
reef,  January  25;  Goode  rocks,  April  30,  and  Richmond  bar,  June  6.  The  work 
was  several  times  carefully  examined  with  the  sweep  and  found  to  have  a  depth  of 
18  feet  below  the  zero  of  the  Richmond  gauge,  the  assumed  plane  of  mean  low  water. 

*  -X-  *  -X-  -X-  ^fr  * 

The  direction  of  the  left  side  of  the  improved  channel  at  Rocketts  reef  is  marked 
by  two  range  stones,  the  positions  of  which  with  reference  to  street  corners  at  Rich- 
mond, Va.,  is  indicated  by  distances  shown  on  Plate  I.^ 

The  length  of  channel  enlarged  at  Goode  rocks  is  about  450  feet  less  than  contem- 
plated in  the  project  approved  by  the  Chief  of  Engineers  June  24,  1899,  for  continu- 
ing the  improvement  under  act  of  Congress  approved  March  3,  1899,  as  on  account 
of  the  present  regimen  of  the  river  the  improvement  for  the  entire  length  proposed, 
although  accomplished  temporarily,  was  not  maintained,  as  explained  below.  In  all 
other  respects  the  project  was  completed  at  a  total  cost  of  $84,130.72,  or  about  four- 
tenths  of  1  per  cent  less  than  estimated. 

By  the  terms  of  the  contract  sixteen  months  were  allowed  for  completing  the 
work.  The  time  consumed  amounted  to  nineteen  and  one-half  months,  an  extension 
of  the  additional  time  being  granted  the  contracting  firm  at  its  request. 

The  river  was  not  frozen  during  the  winter  of  1900  and  1901. 

The  estimated  and  actual  volumes  and  cost  of  excavation  and  its  carriage  are  as 
follows: 


Estimated. 

Actual. 

Earth  cubic  vards.. 

Cobblestones  do  

Soft  rock  do  

Hard  rock  do  

Totals  do  

4,414.00 

3, 608. 00 
7, 219. 00 
16, 393. 00 
31,634.00 
22, 000. 00 
15, 000. 00 
$80, 299. 10 

25,252.96 
2, 354. 03 
7,  758. 84 
15,306.26 
50, 672. 09 
14, 889.  59 
18,071.55 
$79, 691. 05 

Wheeling  do  

Cost  

The  differences  between  the  estimated  and  actual  quantities  of  excavation  given 
above  are  accounted  for  as  follows: 

(1)  The  estimate  of  quantities  accompanying  specifications  is  based  on  soundings 
and  ])ro))ings,  the  former  being  the  water  depths,  the  latter  the  depths  to  the  rock 
through  soft  material,  if  any,  overlying  it. 


1  Omitted. 
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In  classifying  the  ])n)|)()H('(l  excavation  l)cl()\v  the  rock  line  i\h  (lelermiiied  hy  prtd)- 
from  ()0  to  80  per  cent,  dependinjj^  on  the  locality,  i.s  ansnnied  to  he  hard  rock, 
the  renuunder  soft  rock,  cohhlestoncM  and  earth.  The  bed  of  the  river  lH;tvve(;ii 
Kichinond  and  the  lower  end  of  Richmond  bar,  2,\,  miles  below  tlu^  lower  city  liiu^, 
through  which  tht>  channel  excavation  is  bein^  carried,  appears  to  consist  ^(uierally 
of  detached  areas  of  fj;ranite  and  <j;neiss  rock  and  (ields  of  lar^e  bowlders,  with  the 
intervening  spaces  tilled  with  soft  rock,  smaller  j;ranite  and  traj)  bowlders,  j^ranite 
and  sandstone  cobblestones,  gravel  and  sand.  Thci  ancient  rocky  bed,  where  ex(;a- 
vation  luis  not  been  carried  on,  is  nsnally  overlaid  to  ^'reater  or  less  depths  with  cob- 
blestones, above  which  are  recent  de|)oslts  of  silt,  sand,  etc. 

As  tiie  distribution  of  the  above  materials  is  not  very  uniform,  and  as  then^  is  no 
way  of  arriving  at  a  correct  classilication  of  <piantitics  until  the  work  is  done,  even 
by  niaking  the  most  elaborate  borings,  those  pul)lished  in  tiie  specifications  are 
stated  as  being  approximate. 

(2)  While  tiie  work  is  in  progress  freshets  occur  and  large  volumes  of  silt  and 
sand  are  sometimes  deposited  over  areas  that  have  been  excavated,  niaking  reexca- 
vations  necessary,  and  when  excavation  is  being  made  in  sand  it  is  sometimes  carried 
below  the  re(iuired  depth  by  the  contractor;  or,  if  the  sand  is  very  fine,  large  quan- 
tities flow  in  from  the  sides  of  the  cut.  On  account  of  the  above  the  estimated 
volume  of  earth  excavation  is  increased. 

Under  the  recent  contract  the  rock  excavation  was  6.6  per  cent  less  than  estimated. 
The  excess  of  the  other  materials  in  the  aggregate,  180  per  cent,  resulted  from 
deposits  of  sand  by  freshets  at  Goode  rocks  between  Jt^ties  26  and  28^,  from  over- 
depth  excavation  at  Richmond  bar  and  inflow  of  sand  from  the  sides  of  cuts  at  both 
localities. 

After  the  excavation  at  Goode  rocks  under  the  recent  contract  was  completed  to 
the  re<iuired  depth,  an  area  of  about  38,000  square  feet  between  Jetties  26  and  28^ 
w^as  filled  back  during  excessive  freshets  in  April,  1901,  to  an  average  depth  of  about 
4  feet.  The  above  deposit  occurred  at  the  lower  end  of  a  shore  bar  on  the  con- 
vex side  of  the  bend  at  Goode  rocks  betw^een  Jetties  20  and  28j,  formed  by  the 
oblique  direction  of  the  channel  approaching  Goode  rocks  from  above. 

The  above  experience  goes  to  show  that  unless  existing  conditions  of  flow  are 
changed,  no  widening  of  the  channel  at  Goode  rocks,  by  excavating  through  the 
bar,  in  line  with  the  general  project  approved  July  5,  1884,  will  be  permanent. 

EXCAVATING  CHANNEL. 

In  conducting  channel  excavation  in  hard  rock,  it  was  generally  necessary  to  repeat 
both  operations  of  blasting  and  dredging  three  or  four  times  over  the  same  area 
before  the  desired  depth  was  attained  at  all  points.  In  dre<lging  material  broken 
up  by  the  first  two  or  three  blastings,  the  dredge  was  provided  with  a  scoop  or  dip- 
per; in  the  final  clearing  of  the  channel,  with  a  clam-shell  bucket.  The  use  of  the 
latter  device  was  begun  January  4,  1901,  by  which  date  the  heaviest  part  of  the  work 
was  completed.  Large  masses  of  rock  weighing  from  2  to  7  tons  and  too  large  or 
heavy  for  either  kind  of  dredge  bucket  to  handle,  were  removed  by  hoisting  with  a 
chain  from  the  dredge  boom. 

DRILLING  AND  BLASTING. 

The  method  of  drilling  and  blasting  was  the  same  as  that  pursued  in  1899  and 
1900,  and  is  fully  described  in  the  report  of  operations  for  the  latter  year. 

After  generally  securing  the  desired  depth  by  heavy  blasting  with  the  explosive 
in  drilled  holes,  charges  of  dynamite  laid  on  the  bottom  of  the  channel  were  fired  to 
break  and  scatter  the  material  composing  detached  areas  still  remaining  above  the 
required  depth.  All  work  of  the  above  character  was  done  after  January  4,  1901,  by 
the  drill  and  dredge  working  in  conjunction. 

A  description  of  the  methods  of  collecting  data  and  the  results  of  their  study  to 
determine  the  depth  effect  of  blasting  and  tfie  empirical  formulae  deduced  therefrom, 
suggested  for  regulating  the  depth  of  excavation  in  hard  rock,  are  contained  in 
Appendix  A. 

Exhibit  A,  subjoined,  shows  the  details  of  drilling  and  blasting  for  the  year. 
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Exhibit  A. 


-Details  of  drilling  and  blasting  for  excavating  channel,  James  River,  Vtr- 
ginia,  during  fiscal  year  ending  June  30,  1901. 


ROCKETTS  REEF,  BETWEEN  LOWER  CITY  LINE  OF  RICHMOND  AND  JETTY  B. 


No.  of  cut. 


3  and  4  a  

1, 2, 3,  and  4/. 
3  and  4  A;  


Period. 


July  2-12,1900 
Nov.  12-23, 1900 
Jan.    4-12, 1901 


Reported  for  fiscal  year  end- 
ing June  30,  1900  


Total  for  contract. 


Number  of  blast 
holes. 

Average 
depth  of 
holes. 

Dyna- 
mite. 

Eleva- 
tion 
bottom 

of 
holes. 

Area 
blasted. 

Time, 
approx- 

11118^1)6  • 

Drilled. 

Fired. 

Loose 
mate- 
rial. 

Hard 
rock. 

218 
113 
5 

217 
111 
5 

Feet. 
1.7 
1.7 
.0 

Feet 
3.1 
2.1 
4 

Pounds. 
1,918 
870 
53 

Feet. 
21.1 
21.2 
21.6 

Sq.feet. 
9,330 

Hours. 
100.5 
96.8 
12.7 

336 
1,247 

333 
1,232 

L7 
1.6 

2.8 
4.7 

2,841 
13, 544. 1 

2L1 
21.8 

210 
829.3 

1,583 

1,565 

1.6 

4.3 

16,385.1 

2L7 

1,039.3 

GOODE  ROCKS  SECTION. 


4, 5,  and  6 &  

5  and  6  c  

5  and  6  

5  and  6d  

5  and  &g  

5  and  6J  

Ak  

4,  5,  and  6fc.... 
1,  2,  4,  5,  and  6  A; 
2  and  4fc  


Aug.  11-31,1900 
Sept.  1-29,1900 
Oct.  1-13, 1900 
Oct.  24-31,1900 
Nov.  1-12,1900 
Dec.  1-10, 1900 
Jan.  23-29,1901 
Feb.  4-28,1901 
Mar.  1-28,1901 
Apr.  10-29,1901 


Reported  for  fiscal  year  end- 
ing June  30, 1900  


Total  for  contract. 


343 

342 

2.5 

4.5 

4,061 

21.6 

10,000 

194.3 

322 

320 

2.5 

4.5 

3, 815.5 

21.3 

9,925 

239.5 

194 

192 

4.4 

3.3 

1, 643. 5 

21.5 

10, 950 

124.1 

78 

71 

2.5 

1.5 

416 

20.8 

67.1 

107 

106 

2.2 

L8 

694.5 

21.3 

87.2 

14 

14 

1.8 

2.3 

134 

21.7 

21.4 

14 

14 

.2 

3.7 

140 

21.8 

16 

152 

151 

.4 

3.4 

1,431 

21.3 

177.4 

65 

63 

.6 

2.9 

610.3 

21.2 

82.2 

13 

12 

.0 

4 

129 

21.5 

26 

1,302 

1,285 

2.3 

3.7 

13,074.8 

21.3 

1,035.2 

964 

945 

2 

4.4 

11, 148. 8 

21.7 

702.1 

2,266 

2,230 

2.2 

4 

24,223.6 

21.5 

1,737.3 

RICHMOND  BAR. 


1  

1  

1  and  2  e 
1  and  2  h 
land2A; 
1  and  2k 


July  13-31,1900 
Aug.  1-11,1900 
Oct.  15-24,1900 
Nov.  26-30, 1900 
Mar.  20-22, 1901 
May  2-16,1901 


Reported  for  fiscal  year  end- 
ing June  30, 1900  

Total  for  contract  

Aggregate  

Aggregate  reported  for  fiscal 
year  ending  June  30, 1900 . . 

Aggregate  for  contract  


325 

320 

1.4 

3.2 

3,007.5 

21.4 

10,560 

176.5 

179 

176 

1 

4.3 

2,037.3 

21.2 

5, 500 

102.3 

91 

91 

1.9 

.9 

491.5 

20.3 

79.7 

20 

20 

1.2 

2 

144 

21 

26 

15 

15 

.6 

L6 

103.5 

20.3 

22.8 

18 

18 

.0 

2.3 

131 

20 

30 

648 

640 

1.3 

3.1 

5, 914. 8 

21.1 

437.3 

170 

170 

L3 

3 

1,331 

21.4 

111.5 

818 

810 

1.3 

3.1 

7,245.8 

21.2 

548.8 

2,286 

2,258 

1.9 

3.4 

21,830.6 

21.2 

1,682.5 

2,381 

2,347 

1.7 

4.4 

26,022.9 

21.7 

1, 642. 9 

4,667 

4,606 

1.8 

3.9 

47,853.5 

21.5 

3, 325.4 

a  Second  blasting  of  cut  3,  693  square  feet. 

h  Second  blasting  of  cuts  4  and  5,  297  square  feet. 

c  Second  blasting  of  cut  5,  429  square  feet. 

d  Second  blasting  of  cuts  5  and  6,  3,292  square  feet. 

e  Second  blasting;  area,  3,003  square  feet. 

/  Second  blasting  of  cut  4, 1,749  square  feet.  Third  blasting,  cuts  1,  2,  and  3, 1,980  square  feet. 
<7  Second  blasting  of  cut  6,  3,531  square  feet.   Third  blasting  of  cut  5,  264  square  feet, 
ft  Third  blasting,  627  square  feet. 
j  Second  blasting,  462  square  feet. 
k  Final  blasting  of  isolated  points. 

Of  the  dynamite  shown  by  the  record  as  fired  in'  blast  holes  during  the  contract, 
viz,  47,853  pounds,  all  but  321  pounds,  which  were  used  for  rnaking  58  blasts  in  soft 
decomposed  rock,  was  expended  in  excavating  where,  according  to  information  got- 
ten from  drilling  the  holes,  there  was  more  or  less  hard  rock.  The  charges  were 
proportioned  approximately  to  the  depth  of  hole  in  hard  rock. 

A  part  of  the  energy  developed  in  blasting  hard  rock  overlaid  by  other  materials 
is  expended  in  loosening  the  latter.  As  it  is  impracticable,  however,  to  determine 
the  proportion,  the  whole  expenditure  will  have  to  be  considered  as  for  the  former. 
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According?  to  this  view  about  3.2.'{  poiiiKls  of  clyiiamiU;  on  an  averaj^c;  l>laHt(Hl  1  (;ul)ic 
yard  of  rock;  or,  atateci  differently,  1  pound  of  the  former  blasted  0.309  cubic  yardH 
of  the  latter. 

At  RockettH  reef  and  Goode  rocks  the  avera<^e  quantitii^H  of  hard  nxtk  blanttid  per 
l)ouM(l  of  dynainiU^  were  womewhat  ^reatc^r  than  the  avera<>je  for  tlui  whoh;  work, 
being  0.317  cubic  yards  for  the  former  and  0.334  cubic  yards  for  the  latter,  wl)ile  for 
Richmond  bar  the  quantity  moved  was  0.286  cubic  yards  per  pound. 

DREDGING. 

About  82  per  cent  of  the  excavation  was  removed  by  a  dipper  or  scoop  bucket  and 
18  per  cent  by  a  clam  shell,  the  former,  as  above  explained,  beinj^  employed  for  the 
heaviest  part  of  the  excavation,  the  latter,  after  this  was  accomplished,  in  removing 
from  the  floor  of  the  cut  detached  areas  slightly  above  the  required  depth. 

The  number  of  days  lost  through  various  causes  in  excavating  the  channel,  from 
the  beginning  to  the  completion  of  the  work,  are  as  follows:  Freshets,  forty-f(jur 
days;  ice,  nine  and  one-fourth  days;  fogs,  four  days;  waiting  for  scows  to  be  unloaded, 
fortv-four  days. 

The  details  of  dredging  are  contained  in  Exhibit  B. 

Exhibit  B. — Details  of  dredging  for  channel  excavation,  James  River,  Virginia,  during 
fiscal  year  ending  June  SO,  1901. 


ROCKETTS  REEF,  BETWEEN  LOWER  CITY  LINE  OF  RICHMOND  AND  JETTY  B. 


No.  of  cut. 

Period. 

Cubic  yards  dredged. 

Area. 

Time 
approx- 
imate. 

Earth. 

Cobble- 
stones. 

Soft 
rock. 

Hard 
rock. 

Total. 

3  and  4a  

4  

I,2,3,and46 

1, 2, 3,  and  4  c  

July  19-31, 1900 
Aug.  1-24,1900 
Dec.  13-31,1900 
Jan.    4-22, 1901 

81.74 

242. 51 
66.32 
106.04 

42.59 
19. 12 
14. 89 
36.29 

291.90 
754.89 
103. 02 
77.34 

823. 93 
973.85 
398.99 
309. 28 

1,240. 16 
1,990. 37 
583.22 
528.95 

Sq.feet. 
24,735 
20, 355 
86, 125 

Hours. 
108 
122.8 
101.3 
63.1 

Total  

496. 61 

112.89 

1,227. 15 

2,506.05 

4,342.  70 

395. 2 

GOODE  ROCKS  SECTIONS. 

land  6  

6  

6  

1,4,  and  bd  

5  and  6  e  

4  and  5/  

Sept.  13-29,1900 
Oct.    1-31, 1900 
Nov.  1-8,1900 
Nov.  16-30,1900 
Dec.  1-12,1900 
Jan.  23-31,1901 
Feb.  1-28,1901 
Mar.  1-30,1901 
Apr.   4-29, 1901 
Apr.  29-30,1901 

248.81 
1, 231.  23 
1,613.76 
793.42 
277. 56 
784. 31 
3,491.83 
1,482.29 
162.82 
30.84 

34.57 
30.56 
38. 07 
2. 76 
5.20 

124. 54 
585.92 
12. 53 
44.69 
20.81 

834.  94 
1, 737. 31 

52. 95 
489. 34 
363.87 

73. 47 
265.75 
667. 55 
199. 49 

31.93 

1,242,86 
3,585.02 
1, 717. 31 
1, 330. 21 
667.44 
857.78 
3,855. 8» 
2, 151. 17 
362. 31 
66. 19 

8,790 
22, 800 
4,000 
3,500 
22,000 
13,450 
35,425 
74,000 

|47, 250 

121.7 

203.8 
33.2 
97.2 
62.5 
62.5 

179 

210.7 

124.2 

4, 5,  and  6  5^  

4,5,  and  6/i  

3. 99 

94. 31 
1. 33 

1,2,  and  4j  

Total  

L71 

1.71 

10,116.87 

116. 86 

885.84 

4,716. 60 

15,836.17 

1,093 

RICHMOND  BAR. 

land  2*  

11  

Im  

1  and  2  n  

1, 2,  and  3  0  

IP  

July  1-19,1900 
Aug.  17-31, 1900 
Sept.  1-13,1900 
Nov.  8-15,1900 
May  1-31,1901 
June   1-5, 1901 

992. 38 
745. 63 
802. 87 
98.39 
630.21 
327.31 

312. 13 
175. 67 
135. 17 
25. 41 
57.03 
8.87 

479. 61 
356. 58 
374. 08 
80.74 

n.03 

323.91 
413.60 
448.  65 
132.83 
355.  64 
6. 15 

2,108.03 
1,691.48 
1, 760. 77 

337. 37 
1,053. 91 

342.33 

34,450 
22, 625 
23, 725 
24, 739 
64,000 

69.3 
89.1 
83 

44.7 
173.1 
36.8 

Total  

3,596. 79 

714. 28 

1,302.04 

1,680. 78 

7, 293.89 

496 

Aggregate... 

14,210.27 

944.03 

3,415.03 

8,903.43 

27, 472.26 

1, 984. 2 

a  Cut  3,  second  dredging. 

6  Cut  4,  second  dredging;  cuts  1, 2,  and  3,  third  dredging, 
c  Dredge  and  drill  working  together. 
d  Second  dredging. 

e  Cut  6,  second  dredging;  cut  5,  third  dredging. 
/Cuts  4  and  5,  second  dredging;  part  of  cut  4,  third  dredging. 
grCut  6  and  part  of  cut  5,  second  dredging;  cut  4  and  part  of  cut  5,  third  dredging, 
/i  Third  dredging;  part  of  cut  6,  second  dredging. 
9*  Third  dredging;  part  of  cut  4,  fourth  dredging. 
K  Cut  2,  second  dredging. 
I  Second  dredging, 
m  Second  dredging. 
n  Third  dredging, 
o  Fourth  dredging, 
p  Fifth  dredging. 
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EXPENDITURE  OF  EXCAVATED  MATERIAL. 

On  account  of  the  large  proportion  of  earth  excavation  considerable  difficulty  was 
experienced  in  finding  a  place  for  depositing  it  without  wheeling,  where  it  would 
not  be  washed  back  into  the  channel  by  waves  from  passing  steamers.  The  greater 
part  was  placed  between  the  training  dike  on  the  left  bank  and  the  adjacent  island 
shore,  between  Jetties  52  and  56. 

Exhibit  C  shows  the  disposition  made  of  the  excavation. 

Exhibit  C. — Quantities  of  material  excavated  from  channel  and  deposited  on  dikes  and 
jetties  during  fiscal  year  ending  June  30,  1901. 


Point  of  expenditure. 


ai  ns  (li 


Rocketts  E 
KichDiond  to 

Jetty  A  

Jetty  1.....  

Jetty  3  

Jetty  5  

Jetty  9  

Jetty  11  

Jetty  13  

Jetty  15  

Stearns  dike   to  Goode 
Rocks: 

Jetty  16i  

Jetty  17  

Jetty  18  

Jetty  19  

Jetty  20  

Jetty  21  

Jettv  22  

Jetty  23  

Jetty  25  

Jetty  27  

Goode  Rocks  section: 

Jetty  2.S  

Jetty  29  

Jetty  30  

Jetty  32  

Richmond  bar: 

Jetty  34  

Jetty  3')  

Jetty  37  

Jetty  38  

Jetty  39  

Jettv  40  

Jetty  41  

Jetty  43  

Jetty  43i  

Jetty  44  

Jetty  45  

Jetty  46i  

Jetty  4G|  

Jetty  46?  

Jetty  47  

Jetty  48  

Randolph  Flats: 

Jettv  49  

Jettv  50  

Jetty  51  

Jettv  52  

Jetty  53  

Jettv  54  

Jettv  55  

Jetty  57  

Jetty  59  

Jetty  61  

Dike  between  Jetty  50  and 

Jetty  58  

Warwick  Reach: 

Jetty  61  i  

Jettv  63  

Jetty  67  

Jetty  71  

Jetty  75  

Jetty  77  

Jetty  78  

Jetty  79  

Jettv  80  

Jetty  81  

Jettv  82  

Jetty  83  


Earth. 


Cu.  yavdf. 
7.09 


8. 85 
5.87 
7.81 
1.91 


3.11 
25.  26 
12. 59 


9.  97 


15.  91 
14.78 


5.43 
36.66 

41.68 
77.  63 
99.00 

137.  9S 
8.88 

143.  43 
26. 88 
15.71 


116.  66 
22.  46 
81.18 
50.  70 

151. 12 
44.87 

133.  62 

7.40 
183. 33 
10. 85 
67.15 


195. 57 
8.  76 
20.  58 
26.46 
21.51 

5, 168. 18 

97.69 
161. 47 
118.29 
14.  87 
32. 88 
69.80 
104. 28 
234.39 
51.68 
87. 13 
57.65 
702. 49 


Cobble- 
stones. 


Cn.  yards. 


4. 

10. 23 


11.08 


14.50 
10.95 
18.87 


23.76 
6.15 


34. 59 


25. 24 
12.47 
30.63 
4.78 
22.26 

8. 30 
34.16 
4.  40 
8. 34 


5. 42 


93. 14 


1.53 
7.15 


10.05 


6. 46 
8.  60 
17.47 
28.17 
5.  36 
14. 45 


Roft 
rock. 


Ca.  yardx. 
37.34 

11.64 
2.24 
4.22 
17.70 
27.33 
15. 63 
7.64 


9.32 
8.42 
13.89 


7.89 

io.'ei' 

40.65 


10. 87 
72.04 

88. 29 
74.  71 
161.85 
111.37 


99. 15 

'io.'io' 


91.17 
82. 52 
78.69 
7.02 
99.47 
174. 24 


35. 57 
51.64 
14.38 
16.99 
28. 08 


35.  79 
35. 17 
21.28 
1.99 

305. 40 


12.43 


18. 77 
21.  74 


4.48 
14.68 


89. 02 
2.  85 
23.00 


Hard 
rock. 


Ca.  1/nrds. 
158. 93 

45.  72 
28.52 
27.09 
37.17 
38.88 
31.73 
29.  57 
14. 86 


21.04 
15.35 
15. 14 
32.20 
41.64 
30. 21 
9.20 
30. 23 
18. 72 
22. 19 

50. 90 
19.49 
23.06 
60. 25 

li22. 22 
69.49 
86.44 

110. 84 
79.06 
49. 15 
90. 86 

110. 98 
17.60 
92. 82 

117.77 

160. 94 
67.67 
58. 22 

144. 76 
58.84 

128.81 
90. 99 

136. 58 
82. 92 

106. 57 


122.03 
104. 55 
187. 88 
107. 45 

1,081.04 

150. 55 
106. 64 
69.  37 
63. 70 
42. 52 
118.53 
45. 17 
214. 44 
52.78 
186.63 
109. 54 
178. 93 


Total. 


Cu.  yards. 
203. 36 

57.36 
30.  76 
31.31 
63.  72 
72.08 
55. 17 
39. 12 
14. 86 


21.04 
28.  78 
15. 14 
44.63 
79. 84 
66.42 
9.  20 
56.95 
18.  72 
48.  71 

117. 41 
19. 49 
39.36 

168. 95 

252. 19 
236.  33 
358. 24 
379. 06 

87. 94 
315.  49 
123. 89 
136.  79 

17.60 
335.24 
222. 75 
346. 05 
137. 86 
839. 44 
368.65 
248.  58 

175. 08 
360. 12 
166. 16 
175. 40 
134.  65 
200. 99 
166. 58 
160.30 
235. 12 
130. 95 

6, 647. 76 

249. 77 
287.69 
187.66 
106. 89 
97.14 
188.  33 
160.39 
472. 11 
121.93 
340. 95 
175. 40 
918. 87 


Wheeling.  Towage 


Cu.  yards. 
147. 12 

57.36 
30.76 
31.31 
56.97 
72. 08 
55.17 
39. 12 
14. 86 


44.63 
71.13 
42.83 


39.  87 
9.43 
39. 42 

97.97 
3.11 


65.01 

175. 99 
82.  80 
195. 32 
141.22 
54. 55 
95.75 
94. 37 
58.38 


64.55 
151.70 
231.35 

53. 27 
168.  77 
277.  72 
166. 92 

46.48 
226.  78 

43.79 
100. 80 

35.19 
200.  99 

91.48 
115. 68 

98.90 

83.  79 

5, 165. 91 

189.  73 
232. 57 
134. 45 

51.53 

74. 25 
104. 08 
115. 22 
821.  42 

44.21 
264. 79 

46.49 
310.66 
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(JiKiiilitifs  of  iiKih  riiil  r.rctindrd  from  ch(tinirl  oiid  (h'posiird  oi,  dlLcs  <ii 
jcttU's  darnuj  Jisail  year  endiiuj  June  SO,  1901 — (/ontinued. 


Point  of  oxponditure. 


Warwick  bar: 

Jottv  85  

Jettv  S7  

Jottv  S9  

.U'ttv   

Jettv   

Jottv  95  

Jetty  97  

FallinjJT  ('rook  sootioii: 

Jottv  112  

Jottv  113  

Jottv  IH  

Jottv  115  

Jottv  IK)  

Jotty  117  

Jotty  118  

Fallintr  Croek  to  Drow  i 
BlutT  sootion: 

Jottv  119  

Jottv  120  

Jotty  124  

Jottv  128  

Jottv  132  

Jettv  134  

Jettv  138  

Jettv  142  

Jettv  146  

Jettv  147  

Jetty  150  

Wards  Roach: 

Jettv  209  

Jottv  210  

Jettv  211  

Jettv  212  

Jettv  213  

Jettv  214  

Willis  Reach: 

Jettv  253  

Jetty  256  

Ferrv  Reach: 

Jettv  301  

Jettv  303  

Jettv  305  

Jetty  307  

Deep  Bottom: 

Jettv  551  

Jettv  553  

Jetty  554  

Curies  Neck: 

Jettv  619  

Jetty  621  

Jetty  623  

Jetty  625  


Total 


Earth. 


Cm.  yanh. 
1,221.62 
5()2. 92 
218. 72 
63. 26 
263.  45 
343. 84 
92.  73 

11.39 
16.24 
2.  55 
37. 84 
25.  34 
34.22 
10.14 


57.  54 
162.70 
168.  44 
82.  38 
71 . 33 
7S.  69 
170.96 
164. 42 


49. 97 

74.31 
47.  43 
512.  53 
10.50 
25.  62 
33.47 

27.15 
47.27 

92.  43- 
125. 00 
107.  74 

32. 30 

30.84 
45. 05 
29.  65 

5.31 
165.  87 
126.45 

9. 53 


14,210. 28 


Cobhlo- 

HtOIlCS. 


Cu.  yards. 
41.53 
18. 23 
2.46 


8.98 


15.  38 
22.  62 


6.  96 
35. 22 
45.22 
23. 24 
18.94 
13.67 
61.93 
67.  62 


4.40 


1.47 
7.52 


1.71 


1.00 
5.  20 
4.92 


944.01 


Soft 
rock. 


Cu. yards. 
6.31 
37. 66 
6.33 


41.35 
127.02 
122.  65 
87.30 
34.91 
20. 01 
28.  64 
40.  80 
44.70 


15. 89 


13. 18 
4.58 


Hard 
rock. 


Cu.  yards. 
43.66 
134.24 
67.10 
25. 62 
12. 82 
46.72 


2 

16 

55 

62 

69. 40 

48 

71 

8.62 

5 

09 

37. 02 

182 

47 

70.  34 

52 

84 

219.54 

()3 

57 

119.86 

97 

14 

100.98 

1.54 
42.45 


1.34  ! 


1. 71 


21.35 
20. 81 
4.92 
33. 10 


276. 14 
148. 52 
57.  60 
25.  31 
41.76 
40.  67 
43.  77 
75.  38 
41.20 
5.11 
17. 87 

28.99 
62. 36 
78.62 
66. 09 
24.  36 
40. 67 

47.06 
178. 03 

54. 81 
77.  98 
47.  76 
91.88 


39.  77 
39.84 


213. 86 
190. 06 
154.49 


3,416.02    8,919.47  27,487 


Total. 


Cu.  ifards. 
1,313.12 
753. 05 
293.  61 
88.88 
276. 27 
390. 56 
103. 87 

126.41 
73. 47 
44.  ()6 
290. 65 
313.10 
241.27 
208. 26 


317.49 
340. 04 
378. 17 
326. 27 
182.29 
150. 95 
164.77 
349. 07 
317. 94 
6.11 
127. 63 

103. 30 
117. 37 

595. 73 
65.59 
49.97 
74.14 

77. 21 
276.27 

147. 24 
204.  32 
155.  50 
124. 18 

81.20 
84. 82 
69. 49 

92.61 
405.  74 
826.  35 
197. 12 


Wheeling. 


Cu.  yards. 
216. 88 
100. 68 
81.97 
67.07 
49.  55 
100.  12 
24. 92 

30. 29 


37.13 
60.24 
91.93 
112.98 
97.  25 


38.51 
106.  45 
144.  02 
105.  31 
104. 90 
86.17 
60. 59 
114. 97 
144. 69 


116.50 


29. 96 
177. 64 
27.62 


15.42 
77.28 


108. 23 
79.  59 


44. 91 
130.00 
80. 11 
49.64 


13, 946. 40 


The  larger  proportion  of  the  hard-rock  excavation,  as  placed  by  the  dredge  on  the 
carrying  scows,  is  in  masses  weighing  from  500  pounds  to  one  or  more  tons,  and  too 
large  for  casting  on  the  jetties  by  hand.  It  appears  to  have  been  generally  the  cus- 
tom in  conducting  the  improvement  to  dump  the  largest  masses  at  the  stream  ends 
of  the  jetties,  where  there  is  a  probability  of  their  sometimes  rolling  farther  into 
the  channel  than  desirable.    This  practice  w^as  discontinued  during  the  past  year. 

The  general  use  of  such  large  stones  for  revetting  the  James  River  jetties  is,  as  a 
rule,  wasteful,  as  it  is  impracticable  with  the  means  available  to  lay  them  in  close 
order.  If  reduced  to  the  size  of  about  ' '  one-man  stone ' '  the  same  volume  would 
reach  farther  by  covering  a  larger  surface,  and  by  being  of  such  sizes  as  to  be  readily 
handled  could  be  placed  so  as  to  protect  the  jetties  more  effectively. 

It  appears  that  during  the  progress  of  the  improvement  the  output  of  hard  rock 
has  never  been  sufficient  to  completely  revet  all  the  jetties,  and  in  consequence  there 
are  many  in  which  the  timber,  impaired  by  age,  is  exposed  to  ice  movements  and 
freshets.  To  reduce  renewals  of  timber  to  a  minimum  it  is  very  desirable  to  complete 
its  protection.  This  can  be  greatly  expedited  by  providing  in  future  contracts  for 
reducing  to  suitable  sizes  for  economical  handling  the  larger  masses  of  stone  after 
being  removed  from  the  excavation. 
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CONDITION  OP  THE  CHANNEL. 

No  examination  of  the  channel  was  made  during  the  year,  except  where  improve- 
ments were  in  progress.  It  is  not  probable  that  any  marked  changes  have  occurred 
at  any  other  points. 

No  examination  of  the  shoals  in  the  lower  reaches  of  the  river  has  been  made  for 
five  or  six  years.  The  chart  of  Dancing  Point  shoal  of  1895  shows  depths  slightly 
under  18  feet,  while  those  of  the  chart  of  1896  are  about  a  foot  greater.  It  may  be 
therefore  stated  that,  with  the  following  exceptions,  the  low-water  dimensions  of  the 
channel  between  Richmond  and  the  mouth  of  the  river  are  100  feet  wide  and 
upwards  by  18  feet  deep  and  upwards,  viz. : 

Between  Jetty  B  and  Goode  Rocks  the  width  is  reduced  for  an  18-foot  depth  ai, 
several  points  by  shoals  to  about  25  to  75  feet,  and  by  a  number  of  detached  rocks  to 
60  to  75  feet  for  a  depth  of  16^  feet.    On  Warwick  Reach  the  depth  is  17^  feet. 

Allowing  1  foot  for  increased  draft  of  vessels,  moving  at  moderate  speeds,  it 
appears  that  the  drafts  to  which  vessels  can  be  loaded  and  pass  through  the  present 
channel  with  perfect  safety  at  mean  low  water  are,  for  the  reach  between  the  mouth 
of  the  river  and  Warwick  Reach  16.7  feet,  and  for  that  between  the  foot  of  Warwick 
Reach  and  the  lower  city  line  of  Richmond  15^  feet. 

According  to  a  register  of  vessels  passing  the  United  States  engineer  gauge,  two 
drawing  15  J  feet  arrived  at  Richmond  during  the  past  fiscal  year,  but  none  of  greater 
draft.  There  were  many  arrivals  and  departures  of  vessels  drawing  from  12^  to  15 
feet. 

It  appears  also  from  the  register  that  the  times  of  arrival  at  and  departure  from 
Richmond  of  steam  vessels  drawing  10  feet  and  upward  are  arranged  to  occur  nearly 
always  when  the  tidal  stage  is  such  as  not  to  make  the  immersion  of  the  ship's  keel 
exceed  10  to  11  feet  below  mean  low  water.  In  rare  instances  is  the  immersion  below 
that  plane  as  great  as  12  feet. 

On  the  afternoon  of  July  16,  1900,  the  steamship  S.  T.  Morgan,  of  Richmond, Va., 
of  1,836  tons  burden,  said  to  be  drawing  about  16  feet,  ran  hard  aground  in  the 
Goode  rocks  section  on  account  of  the  improper  placing  of  a  black  spar  buoy.  The 
ship  was  gotten  afloat  without  sustaining  serious  damage. 

On  January  6, 1901,  at  about  6.30  a.  m.,  the  stage  being  3.3  feet  above  low  tide,  the 
steamship  Richmond,  of  New  York  City,  of  a  gross  tonnage  of  1,437  tons,  with  a 
maximum  keel  immersion  of  about  10  feet  below  low  tide,  struck  an  obstruction 
outside  of  the  channel  at  Graveyard  reach  and  was  beached  to  prevent  its  sinking. 
The  accident  resulted  from  attempting  to  run  the  ship  while  it  was  too  dark  to  see 
the  channel.  The  ship  was  temporarily  repaired  and  cleared  for  the  Newport  News 
dry  dock  January  10. 

In  carrying  on  dredging  four  buoy  anchors,  from  which  the  spars  had  at  some 
previous  time  been  broken,  were  removed  from  the  channel.  These  anchors,  con- 
sisting of  flat  stones  weighing  nearly  a  ton,  carrying  a  large  eyebolt  projecting  about 
15  inches  above  the  bottom  of  the  channel,  constitute  formidable  obstructions. 

TIDES  AND  FRESHETS. 

A  compilation  of  the  normal  low-tide  day  readings  of  the  James  River  United 
States  engineer  gauge  staff  opposite  Richmond,  Va.,  covering  the  period  between 
March  1,  1894,  and  August  31,  1900,  was  made  for  the  purpose  of  determining  the 
plane  of  mean  low  water  and  the  proportionate  periods  of  normal  low  tides  of  differ- 
ent stages.  The  night  tides  are  omitted  from  the  observations,  as  no  regular  night 
record  was  kept  of  staff  readings  or  of  freshets  and  wind.  The  continuity  of  the 
observations  was  broken  on  account  of  interruptions  from  suspension  of  work,  the 
river  being  frozen  or  in  freshet,  and  other  causes.  The  total  number  of  observations 
for  the  period  is  1,767  out  of  a  possible  2,375.  There  are  1,153  observations  appar- 
ently unaffected  by  winds  or  freshets,  the  average  of  which  establishes  the  plane  of 
mean  low  water  at  an  elevation  of  —0.234  foot  on  the  gauge  staff.  The  extremes 
are  +1.7  and  — 1.5.  Sixty-eight  per  cent  of  the  observations  fall  below  the  assumed 
zero  of  the  gauge. 

In  volume  2,  page  1,011  of  the  Annual  Report  of  the  Chief  of  Engineers  of  1896, 
the  plane  of  mean  low  water  at  Richmond,  derived  from  591  observations,  is  given 
as  —0.27  foot.  From  these  observations  were  excluded,  regardless  of  cause,  all  gauge 
readings  1.4  feet  above  or  below  the  assumed  zero  of  the  gauge. 

It  appears  from  the  preceding  that  depths  less  than  18.234  feet  below  the  gauge 
zero,  attained  in  carrying  on  the  improvement  in  the  vicinity  of  Richmond,  Va.,  fall 
short  of  the  depth  now  sought,  of  18  feet  at  mean  low  water. 

Plate  III  ^  shows  the  proportionate  periods  of  different  stages  of  normal  low  water 
and  the  extent  to  which  the  efficiency  of  the  improvement  is  effected  by  them. 
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The  Unilrd  St4itoH  engineer  tide  gauge  UHcd  al  IvicliiiKnid,  lor  iccorflin;,'  tidt'H 
is  iin  old-style  Saxton  gauges  iii.stalled  uhout  twciil y-llnc;e  yt;aiM  ago.  Ah  Mk;  limes  of 
tidea  given  by  its  niaivgraina  aiv  not  comH^t,  a  nii^l  liod  for  their  corrt'cl ion  wan  iiitro- 
duceti  (hiring  tiie  past  year.    A  (k'scription  of  th(^  method  i.s  contMiiieci  in  Api)endix  Ji. 

The  Hhigo  of  water  during  tiie  year  wan  above  t  he  normal  tidal  range  on  account  of 
freshets  an  aggregate  of  lifty  days.    A  hat  of  freshetH  ia  aubjoined. 

James  River  freshets,  observed  at  Richmond,  Va.,from  June  30,  1000,  to  June  SO,  1901. 


Dale 


l'.H)0, 

October  2G   

NoveuibiT  28  

December  6  

1«H)1, 

January  13  

March  13  

April  4  

April  15  

April  22  

May  24  

June  17  


MISCELLANEOUS. 

In  December,  1900,  37  cross  sections  were  sounded  at  (Toode  rocks,  and  in  March, 
1901,  27  sections,  to  obtain  data  as  to  cause  of  bar  formation  at  that  locality. 

In  May,  1901, 17  sections  between  Alhiiond  Creek  and  Warwick  bar  were  sounded, 
to  obtain  data  for  the  preparation  of  projects. 

A  project  was  submitted  in  June,  1901,  in  line  with  the  general  project  approved 
July  5, 1884,  for  the  expenditure  of  the  balance  of  the  appropriation  of  March  3, 1899. 

Contours  of  cut  4,  Rocketts  reef,  were  located  by  4,000  soundings,  atid  of  cuts  1 
and  2,  Richmond  bar,  by  15,000  soundings,  all  spaced  2 J  by  2|  feet,  to  furnish  data 
for  determining  the  depth  effect  of  blasting. 

The  slope  between  Mayo  Bridge  and  the  United  States  engineer  tide  gauge  oppo- 
site Richmond,  the  distance  between  which  is  1.25  miles,  was  observed  on  May  24, 
1901,  when  the  stage  was  21.1  feet  on  the  gauge,  and  found  to  be  1.4  feet. 

An  auction  sale  of  condemned  United  States  engineer  property  was  held  on  Feb- 
ruary 5,  1901. 

A  report  was  submitted  in  October,  1900,  on  application  of  G.  M.  Gaubert,  to  con- 
struct a  landing  in  James  River  near  the  mouth  of  Shockoe  Creek. 

The  steam  tug  Robert  Leslie  was  under  steam  twenty-four  days  during  the  year. 

The  force  employed  under  this  office  during  the  period  of  active  field  operations 
consisted  of  one  assistant,  one  inspector,  one  draftsman,  one  recorder,  three  sub- 
inspectors  for  a  part  of  the  time  and  two  for  the  remainder,  two  watchmen,  and  two 
laborers.  On  the  completion  of  the  contract  for  improving  the  channel  the  two  sub- 
inspectors  were  transferred  to  the  work  of  protecting  Jamestown  Island,  Virginia. 
Very  respectfully,  your  obedient  servant, 

Saml.  H.  Yonge, 
Assistant  Engineer. 

Lieutenant-Colonel  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S.  A, 


Appendix  A. 

RELATION  between  DEPTH  OF  BLAST  HOLE  AND  DEPTH  EFFECT  IN  EXCAVATING  HARD 
ROCK  FOR  THE  WORK  OF  IMPROVING  JAMES  RIVER,  VIRGINIA. 

In  the  annual  report  for  1900,  Volume  II,  page  1731,  a  brief  description  was  published 
of  the  methods  employed  on  the  work  of  improving  James  River,  Virginia,  for  collect- 
ing and  studying  data  pertaining  to  blasting  for  the  purpose  of  determining  the  depth 
effect  in  excavating  hard  rock  with  approximately  uniform  charges  of  75  per  cent 
dynamite  per  unit  of  hole  depth.  During  the  year's  operations  just  completed  this 
subject  was  investigated  further,  with  some  improvement  in  the  method  of  collecting 
data  suggested  by  the  experience  of  the  former  year. 
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The  hard  rock  comprises  several  varieties  of  granite  and  gneiss  of  varying  degrees 
of  hardness  and  density. 

The  blast  holes  were  placed  at  intervals  of  about  5^  feet  on  approximately  parallel 
lines  6  feet  apart,  normal  to  the  long  axis  of  the  cut.  The  diameter  of  the  holes  was 
about  3 J  inches.  The  dynamite,  No.  1  (75  per  cent  nitroglycerin),  was  furnished 
in  cartridges  about  2J  inches  diameter,  and  the  charge  proportioned  approximately 
to  the  depth  of  hole  in  the  hard  rock  in  the  ratios  of  about  2.23  to  2.74  pounds  per 
foot  of  hole,  and  filling  from  65  to  80  per  cent  of  its  depth.  The  part  of  the  hole 
above  the  cartridge  was  filled  loosely  with  coarse  sand  and  fine  gravel.  The  holes 
were  fired  simultaneously  in  groups  by  means  of  a  battery. 

The  positions  of  the  holes  were  determined  by  shore  ranges  and  bases.  The  depth 
of  water  and  thickness  of  soft  material,  if  any,  overlying  the  hard  rock  were  ascer- 
tained for  each  hole  and  recorded;  also  the  total  depth  of  hole  and  charge  of  explosive. 

On  completing  the  blasting  of  a  cut,  the  loosened  material  was  removed  by  the 
dredge,  after  which  the  contours  of  the  bottom  of  the  excavated  area  were  deter- 
mined by  soundings  spaced  2 J  by  2|  feet.  The  soundings  being  platted  in  connection 
with  the  blast  holes,  a  tabulation  was  made  of  the  hole  depths  and  resulting  excava- 
tion at  the  holes,  both  in  hard  rock.  By  platting  the  above  data  with  reference  to 
rectangular  coordinates,  it  is  apparent  that  the  relation  between  depth  of  hole  and 
the  excavating  depth  effect  of  its  charge  of  explosive  is  not  direct,  and  would  be 
expressed  graphically  by  some  conic.  The  amount  of  flexure  for  the  limited  length 
of  arc  necessary,  however,  is  so  slight  that  it  seems  almost  immaterial  as  to  the  curve 
employed,  with  the  probability  of  that  of  the  parabola  with  its  axis  horizontal  being 
best  adapted  to  fulfilling  the  purpose.  That  curve,  therefore,  expressed  by  the 
equation  x  =  Ay^  +  By  +  C  was  used  in  the  investigation.  In  the  above  expression 
X  =  average  depth  of  resulting  excavation  within  a  rectangle  of  5  by  6}  feet  around 
the  blast  hole  in  hard  rock,  y  =  depth  of  blast  hole,  both  in  feet,  and  A,  B,  and  C 
constants  whose  values  are  obtained  as  explained  below  and  substituted  in  the  above 
expression.  As  the  depths  of  excavation  can  not  always  be  measured  under  water 
with  accuracy,  those  in  the  computation  are  taken  only  to  the  nearest  tenth  of  a 
foot.  To  introduce  the  weight  of  each  individual  observation  in  deducing  a  general 
expression  covering  all  observations,  the  method  of  Least  Squares  is  employed,  as 
follows: 

An  equati^)n  is  formed  for  each  observation  by  inserting  in  the  expression  x  = 
Ay2  +  By  +  C  the  values  of  x  and  y;  e.  g.,  for  x  =  3.5  and  y  =  5.5,  the  observation 
equation  becomes  3.5  =  30.25  A  +  5.5  B  -[-  C. 

From  the  observation  equations,  normal  equations  are  formed  for  A,  B,  and  C; 
that  in  A  by  multiplying  all  terms  in  each  of  the  former  by  the  coefficient  of  A  in 
the  same  equation  and  adding  all  like  multiplied  terms;  the  same  process  is  employed 
in  forming  the  normals  in  B  and  C.  As  the  coefficient  of  C  is  unity,  the  sums  of  the 
like  terms  of  the  observation  equations  are  the  terms  of  its  normal  equation.  From 
the  normal  equations  the  values  of  A,  B,  and  C  are  found  by  algebraic  methods. 

The  above  process  was  applied  to  data  representing  two  different  conditions,  viz. , 
in  "rock  bare"  and  "rock  overlaid  by  earth,  sand,  decomposed  rock,  etc."  to  a  depth 
of  from  0.2  foot  to  3.5  feet,  or  an  average  of  1.6  feet.  Nearly  all  of  the  blasting  is 
carried  on  under  the  second  condition. 

Seventy-seven  observations  were  employed  in  deducing  the  formula  resulting  from 
the  first  condition,  viz: 

X  =  0.05717979y2  +  0.16212241y-  0.032217. 

For  the  second  condition,  involving  195  observations,  the  formula  is 
X  =  0.08002172y2  -  0.14039498y  +  0.62712. 

Dropping  decimals  of  the  coefficients  beyond  the  third  place,  the  following  tables 
are  constructed: 

Table  computed  from  the  formulas  showing  the  average  results  of  blastukg  under  the  two 

conditions. 


Depth  of 
hole  in 
hard 
rock. 

Resulting  excavation 
in  hard  rock. 

Not  over- 
laid by 
solt  mate- 
rial. 

Overlaid 
by  soft 
material. 

Feet. 

Feet. 

Feet. 

3 

U.  <.)7 

0. 93 

4 

1.  5.S 

1.35 

5 

2.21 

1.93 

6 

3.00 

2.  ()7 

7 

3.90 

3. 57 
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Tlu'  :i\fr:iti»'  cIimi-^t  »tl'  dynainitf  iisrd  lui  llu'  77  (tl»Hrrva(  ii  •n.s  it'|tirH»'nt  iii^'  tin-  lirnt 
condition  nnuh  '2.\',\  ixnmdN  prr  lineal  I'udt  ol'  MasI  liolc,  lillinj^  alxtul  7!  |)<'r(«'nt  <»!'  Ilw 
hole;  t hat  tor  t Ih>  si'iicM  of  lllf)  ohNcrvations,  n'|»n'Sfntin;;  tlu'Hrc(»nd  condition,  wan 
2.27  pounds,  lillinj::  ahont  <'»(i  pci- cent,  'riic  char;^'!'  was  tiirn't'on'  7  |>rr  <Tnt  ^jtcatrr 
for  tilt'  foinuT  than  IIm'  lattt-r  and  its  excavating'  effect  10  per  cent  j,'real<'r.  It  is 
probable  also  t  hat  t  he  s^Mcater  t'xcavat  in^  effect  in  rock  not  overlaid  is  in  a  ineasnn; 
the  resnlt  of  that  condition. 

As  the  only  restriction  placed  on  t he  contractor  in  bhistin;;  was  that  the  bla.^t  holes 
shonid  not  be  curried  h)NV»'r  than  22  feet  l)e]<>wnu'an  low  water,  <latji  base*!  on  (*xpe- 
riments  conchu-ted  in  a  systematic  manner  are  not  available.  The  fornmla-  dednced 
will  not  always  ^'ive  tiie  exact  results  desired.  It  is  believed,  however,  that  the 
enu)loyment  of  cither  for  this  particular  work  would  prove  \ahiable  by  reilucin^ 
botli  excessive  and  delicient  excavation  resultinj^  from  the  blast  holes  often  bein^ 
n\ado  either  too  deep  or  too  shallow  .  t  he  former  diminishin;:  1  he  \  ( ilume  of  excav  ation 
and  cost,  tlu'  latter  the  time  of  doinj^'  the  w<»rk  by  makin;^'  it  unnecessary  to  repeat 
the  ext'avatin^  processovi'r  the  same  area  so  often — on  this  work,  usually  foiw  times. 

The  formula'  arc  an  improvement  (tver  that  deduct'd  from  the  ob.'-;ervat ions  of  lS!)i) 
and  1900,  inasmuch  as  the  number  and  scope  <»f  the  observations  from  which  they 
are  derived  are  greater  and  were  more  skillfully  madt'. 

The  tables  cover  a  ran«;e  of  about  1  to  about  4  feet  of  excavation  in  hard  r<jck, 
wliicli  limits  include  nearly  all  of  the  excavation  to  be  made  on  this  work. 


Appendix  B. 

method  of  correcting?  time  record  of  marecrams  of  old-style  raxton  self- 

re(jistering  tide  (jauoe. 

In  usinjj:  the  old-style  Saxton  yelf-re};isterin«r  tide  jj:aii«j:e  there  are  usually  discrepan- 
cies between  the  times  shown  by  the  clock  and  those  arrived  at  by  scaling;  between 
right  lines  drawn  between  the  punctures  made  on  the  edges  of  tiie  maregram  by  the 
metal  points  at  the  ends  of  the  middle  roller  or  cylinder.  The  discrepancies  are 
obviously  errors  of  the  maregram  record  and  result  from  et-centricity  <jf  motion  of  tlie 
middle  roller  or  of  the  paper.  As  the  roller  makes  one  revolution  for  twelve  hours  of 
the  clock,  the  erroi-s  are  not  cumulative  for  a  longer  period.  By  the  following  simple 
method  this  error  is  eliminated  and  an  agreement  between  the  clock  and  maregram 
times  obtained.  At  Richmond  its  application  is  principally  for  ascertaining  times  of 
night  tides  for  which  the  observing  of  staff  readings  is  inconvenient. 

The  surface  of  the  middle  roller  is  marked  by  letters  A,  B,  etc.,  at  each  metal  point 
used  for  making  the  half-hour  ])uiictures  on  the  maregram,  the  same  letter  being 
used  for  each  pair  of  opposite  points.  The  clock  being  set  in  motion,  a.s  the  roller 
revolves  letters  corresponding  to  those  on  the  roller  are  marked  on  the  paper  and 
fine  right  lines  drawn  in  pencil  across  the  paper  between  each  pair  of  points;  e.  g., 
A  to  A,  A^  to  A^,  B  to  B,  etc.,  and  the  clock  times  recorded  on  the  lines.  This  is 
kept  up  for  several  days  so  as  to  obtain  several  sets  of  observations,  each  covering  a 
complete  revolution  of  the  roller.  The  spaces  between  the  right  lines  on  the  mare- 
gram are  then  carefully  measured  with  a  time  scale  and  the  average  of  the  periods 
thus  scaled  for  each  space  between  contiguous  lines  compared  with  the  average  period 
recorded  by  the  (^ock  for  the  same  space.  The  time  of  the  maregram  as  scaled  is 
then  compared  with  its  time  as  furnished  by  the  clock  and  a  table  of  corrections 
prepared,  by  applying  which  the  correct  clock  time  for  any  part  of  the  maregram 
can  be  known.  The  lettering  on  the  roller  is  preserved  and  similar  letters  occasion- 
ally marked  on  the  maregram,  e.  g.,  once  a  day,  while  in  process  of  making,  at  the 
punctures  corresponding  to  the  metal  points  by  which  they  are  made.  In  this  man- 
ner any  part  of  the  maregram  can  be  identified  with  the  corresponding  part  of  the 
roller  on  which  it  was  drawn,  and  its  time  errors  corrected. 

To  convey  an  idea  of  the  extent  of  the  errors  of  the  maregram  times  and  to  furnish 
a  form  for  table  of  corrections,  the  following,  used  for  correcting  the  maregram  times 
of  the  tide  gauge  employed  on  James  Eiver  at  Richmond,  Va.,  is  presented.  The 
corrections  were  derived  from  the  average  of  six  days'  observations  (six  revolutions 
of  the  roller).  On  account  probably  of  some  lost  motion  between  the  roller  and  the 
clock,  which  has  not  been  located,  there  remains  uneliminated  a  slight  error  of  0.3 
minute.  This,  however,  is  within  the  limits  of  observation  of  the  apparatus,  and  too 
small  to  impair  the  results. 

In  explanation  of  the  table,  the  letters  A,  A^,  etc. ,  represent  the  punctures  in  the 
maregram  at  which  the  half-hour  lines  are  drawn  across  the  sheet.  The  figures  indi- 
cate corrections  in  minutes  and  tenths.  The  correction  for  the  time  of  a  tide  falling 
on  or  near  any  line,  e.  g.,  J^-J^,  the  clock  time  having  been  observed  at  or  near  the 
line  E^-F/,  or  five  hours  previous,  is  +  nine  minutes,  and  gives  the  time  interval  five 
hours  nine  minutes,  instead  of  five  hours. 
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PROTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 

For  full  historical  sketch  please  see  pages  1Y3G-1738,  Appendix  L, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

A  contract  for  the  protection  work  of  the  bank  was  made  December 
0,  1900,  with  Lane  Bros.  &  Co.,  of  Esmont,  Va.,  the  work  to  commence 
on  or  before  February  2, 1901,  and  to  be  completed  on  or  before  August 
2,  1901. 

Tre  contract  work  began  February  1,  1901,  and  was  in  progress  at 
the  close  of  the  year;  but  a  small  portion  of  it  has  been  completed. 

Two  appropriations  have  been  made  for  this  work — one  in  1894  of 
$10,000,  and  the  other  of  $15,000  in  1896.  Neither  appropriation  was 
preceded,  so  far  as  records  show,  by  any  official  report  or  estimate,  and 
the  wishes  of  Congress  in  regard  to  the  extent  of  protection  are  not 
known. 

With  this  is  a  report  in  detail,  by  Mr.  S.  H.  Yonge,  of  the  work  of 
the  fiscal  year;  also  a  tracing  showing  the  plan  of  revetment. 

Money  statement. 


July  1,  1900,  balance  unexpended   $15, 046. 98 

June  30,  1901,  amount  expended  during  fiscal  year   581.  43 


July  1,  1901,  balance  unexpended   14,  465.  55 

July  1,  1901,  outstanding  liabilities   185.  00 


July  1,  1901,  balance  available   14,  280. 55 

July  1,  1901,  amount  covered  by  uncompleted  contracts   14, 000. 00 


CONTRACT  IN  FORCE. 

With  Lane  Bros.  &  Co.,  of  Esmont,  Va.,  for  constructing  shore  protection. 

Amount:  1,350  linear  feet. 

Estimated  amount  of  contract:  $14,000. 

Date:  December  6,  1900. 

Approved:  January  2,  1901. 

Date  for  commencement:  February  2,  1901. 

Date  for  completion:  August  2,  1901. 


report  of  mr.  samuel  h.  yonge,  assistant  engineer. 

United  States  Engineer  Office, 

Richmond,  Va. ,  July  12,  1901. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  pertain- 
ing to  the  work  of  protecting  Jamestown  Island  from  the  encroachments  of  James 
Kiver  for  the  fiscal  year  ending  June  30,  1901. 

The  part  of  the  island  where  the  principal  erosion  has  occurred  is  the  upper  half  mile 
of  its  western  shore.  The  eroding  bank  consists  principally  of  yellow  clay  under- 
laid to  depths  of  10  to  30  feet  by  sand  of  varying  fineness,  mixed  more  or  less  with 
gravel,  overlying  a  deep  bed  of  dense  blue  clay.  The  bank  generally  has  an  eleva- 
tion of  about  8  feet  above  mean  low  water.  It  is  intersected  by  three  marshy 
sloughs,  extending  across  the  island  from  the  main  river  to  one  of  its  arms,  locally 
known  as  "Back  River."  The  beds  of  the  sloughs  are  slightly  above  low  water. 
Back  River  occupies  the  lower  1^  miles  of  the  old  channel  of  Powhatan  Creek  before 
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the  creek  was  cut  off  by  the  washing  away  of  the  isthmus  which  formerly  connected 
Jamestown  peninsula  at  its  upper  end  with  the  mainland.  It  now  forms,  in  connec- 
tion with  the  Thoroughfare  below  it,  the  boundary  of  the  northeastern  side  of  the 
island. 

As  there  are  no  old  charts  available  that  are  reliable  and  in  sufficient  detail,  there 
is  no  means  of  arriving  at  the  rate  of  erosion,  except  approximately. 

According  to  an  account  written  about  the  time  of  the  first  settlement  in  1607, 
ships  were  then  moored  to  trees  at  the  upper  end  of  what  was  then  Jamestown  pen- 
insula, in  36  feet  of  water.  The  above  depth  is  now  found  above  the  head  of  the 
island  about  2,000  feet  offshore.  The  area  intervening  between  the  island  bank  and 
the  channel  is  flat  and  shoal.  From  this  it  is  inferred  that  the  erosion  has  been  con- 
fined to  the  upper  surface  of  the  island,  without  any  corresponding  erosion  and 
shifting  of  the  thalweg  toward  the  island.  The  erosion  is  produced  by  waves  from 
passing  steamers  and  high  winds  from  N.  W.  by  W.  to  S.  W.  by  S.,  from  which 
quarter  they  have  an  unobstructed  sweep  over  from  3  to  8  miles  of  water.  Great 
tides  caused  by  winds  from  an  easterly  quarter,  by  saturating  the  banks,  tend  to 
increase  the  caving  under  wave  action. 

In  1894  110,000  was  appropriated  by  act  of  Congress,  with  which,  during  the  fol- 
lowing year,  about  2,500  feet  of  bank  were  graded  to  a  slope  1  on  IJ,  and  protected 
by  a  revetment  formed  of  irregular  pieces  of  granite  and  gneiss,  generally  weighing 
from  500  pounds  to  2  tons,  and  four  pile  jetties,  the  latter  partly  masking  the 
lower  1,000  feet  of  the  revetment. 

The  condition  of  the  work  of  1895  at  the  time  operations  were  begun  under  the 
existing  contract  in  February,  1901,  was  approximately  as  follows: 

Nearly  all  of  the  stone  for  the  upper  1,500  feet  of  protected  bank  was  undermined 
and  lay  from  2  to  25  feet  in  front  of  the  bank.  The  work  for  the  adjoining  1,000  feet 
of  bank  below  was  in  better  condition,  about  one-third  of  it  being  undermined,  with 
a  maximum  encroachment  of  5  feet.  The  undermining  action  resulted  from  waves 
penetrating  through  interstices  between  contiguous  stones  and  washing  away  the 
bank  against  which  they  were  laid.    The  jetties  were  in  good  condition. 

Another  appropriation  of  $15,000  was  made  by  act  of  Congress  approved  June  8, 
1896,  and  a  project  prepared  for  its  expenditure  which  was  approved  by  the  Chief  of 
Engineers  September  22,  1896.  The  above  project  was  subsequently  modified,  the 
modification  being  approved  by  the  Chief  of  Engineers  April  26,  1897.  In  October 
and  November,  1899,  the  work  of  1895  and  the  bank  were  examined  and  borings 
made  along  the  front  exposed  to  erosion.  From  a  study  of  the  data  thus  obtained  a 
new  project  was  prepared,  including  a  plan  for  meeting  requirements  imposed  by 
existing  physical  conditions.  The  above  project  received  the  approval  of  the  Chief 
of  Engineers  June  14,  1900.  The  work  it  embraces  consists  of  removing  the  stone 
protection  of  1895  for  1,800  linear  feet  of  the  northern  and  western  banks  at  the  head 
of  the  island  and  reducing  it  to  backing,  referred  to  in  the  description  of  plan  follow- 
ing, and  protecting  by  a  new  revetment  the  bank  from  in  front  of  which  the  stone  is 
taken. 

At  the  prices  of  items  contained  in  the  accepted  proposal,  the  appropriation  will 
suffice  for  performing  the  required  work  for  about  1,350  linear  feet  of  bank,  about  50 
feet  of  which  is  to  be  on  the  northern  and  about  1,300  feet  on  the  adjoining  western 
shore. 

The  approved  plan  for  the  new  revetment  is  briefly  as  follows: 
"The  bank  to  be  graded  between  1.2  feet  below  and  8.416  feet  above  mean  low 
water,  embankments  being  placed  where  the  natural  bank  is  below  the  latter  eleva- 
tion. The  exterior  or  river  face  of  the  grading  to  have  a  slope  of  1  on  2\  and  the 
interior  face  a  slope  of  1  on  If.  The  exterior  slope  to  be  ballasted  with  two  6-inch 
layers  of  stone  backing,  part  of  which  is  to  be  derived  from  reducing  the  stone  pro- 
tection of  1895  and  part  furnished  by  the  contractor.  The  lower  layer  of  backing  to 
be  fine;  the  upper  coarse.  The  backing  to  be  covered  with  concrete  blocks  laid  in 
regular  courses  and  close  order.  The  blocks  to  be  about  4  feet  to  about  6J  feet  long, 
18  inches  wide,  and  8  inches  thick.  The  toe  of  the  river  slope  of  the  embankment, 
also  the  stone  backing  and  the  concrate  blocks,  to  be  held  in  place  and  protected 
against  undermining  wave  action  by  a  buttress  extending  to  mean  low  water,  con- 
sisting of  a  line  of  round  oak  piles  spaced  10  feet  from  centers  and  driven  to  15  feet 
below  mean  low  water,  having  a  continuous  oak  wale  bolted  along  their  shore  faces. 
Three-inch  sheet  piling,  driven  12  feet  below  mean  low  water,  to  be  spiked  to  the 
shore  face  of  the  wale.  A  continuous  oak  string  piece,  against  which  the  lower 
course  of  concrete  blocks  is  to  abut,  to  be  l)olted  to  the  inshore  face  of  the  sheeting 
through  it  and  the  wale.  The  top  and  bottom  courses  of  the  concrete  blocks  to 
be  of  special  shapes  to  meet  slope  requirements,  and  the  former  tied  together 
by  steel  cramps.    At  the  corner  formed  by  the  junction  of  the  two  sections  of  revet- 
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ment  of  the  northcrii  and  wostern  shoivM  at  the  head  of  the  inlaiKl  iiionolilhic  con- 
eiete  to  be  used  instead  of  concreti^  hlockw.  The  coniposilioii  of  th(!  conerete  to  be 
one,  three,  and  live  parts,  re^spectively,  of  Portland  cement,  wind,  and  broken  Htone. 

"If  reipiired,  an  apron  of  wtone  riprap  0  feet  wide  by  12  to  18  inches  thick  to  be 
laid  on  tlie  river  side  of  i)arts  or  for  the  wliole  length  of  the  pih^  bnttrewH." 

The  details  of  the  revetment  are  shown  on  Plate  accompanying. 

The  work  is  in  an  nnlinishe(l  condition,  and  no  part  of  it  is  entirely  completed. 
There  are,  therefore,  no  beneficial  resnlts  dei  ived  from  it. 

In  accordance  with  your  instructions,  spcn  ilications  for  proceediiifj;  with  the  work 
under  formal  contract  were  prepared  and  submitted  in  Aujj^ust,  MHK).  Proposals  for 
doinjr  the  work  were  invited  in  the  i)ublic  i)rints  in  October,  HKK),  and  award  made 
to  Lane  Bros.  &  Co.,  of  Esmout,  Va.  This  tirm  entered  into  a  contract  with  the 
United  States  December  (i,  H)()0,  ap|)roved  by  th(>  Chief  of  Knjj;ineers  January  2,  H)01. 

On  .January  22,  1901,  bench  marks  were  established  and  the;  work  stakcid  out. 
During  January  the  contractors  constructed  a  pile  driver  and  made  other  preparations 
for  the  work,  which  was  begun  February  1  following. 

The  progress  made  in  constructing  the  pile  buttress  has  been  slow,  but  a  small 
proportion  being  entirely  comj)lete(l.  This  is  the  result,  to  some  extent,  of  high 
tides  and  unfavorable  weather,  but  more  on  account  of  indifferent  management  by 
the  contractors  and  their  not  fully  anticipating  the  requirements  of  the  work  and 
providing  suitable  plant. 

As  the  i>lane  of  the  top  of  the  buttress  is  to  be  at  mean  low-  water,  the  employment 
of  a  cofferdam  for  performing  the  different  operations  of  attaching  wales  to  piling  and 
spiking  and  sawing  off  sheet  piling  is  generally  necessary.  Instead  of  using  this  means, 
the  contractors  have  resorted  to -the  expedient  of  using  light  embankments,  which 
are  frequently  broken  by  waves,  causing  temporary  suspension  of  work. 

The  status  of  the  work  at  the  close  of  the  fiscal  year  w^as  approximately  as  follows: 

3.7  per  cent  of  the  pile  buttress  completed. 

50  per  cent  of  the  pile  buttress  partly  constructed. 

54  per  cent  of  the  concrete  blocks  made  but  not  laid. 

80  per  cent  of  the  stone  protection  of  1895  removed. 

20  per  cent  of  the  embankment  made. 

About  240  cubic  yards  of  the  stone  protection  of  1895  has  been  reduced  to  backing 
and  concrete  stone  and  a  part  of  the  same  materials  which  are  to  be  furnished  by  the 
contractors  delivered. 

The  brand  of  cement  being  used  is  Lehigh  Portland.  The  results  of  tests  of 
briquettes  of  neat  cement  made  during  the  progress  of  the  work  are  as  follows: 


Number  of  sample. 

Tensile  strength. 

Per  cent 
passing 
No.  50 
sieve. 

Began 
setting. 

1-day  test. 

7-day  test. 

Maxi- 
mum. 

Mini- 
mum. 

Maxi- 
mum. 

Mini- 
mum. 

1  

375 
378 
383 
416 

344 
268 
270 
360 

98 
99i 
99 
99 

Hrs.  Min. 

3  0 

2  15 

4  30 

3  30 

898 
899 
925 

636 
644 
805 

3  

4  

About  three-fifths  of  the  concrete  blocks  have  been  made.  On  account,  however, 
of  the  contractors  not  being  prepared  for  placing  the  blocks,  that  branch  of  the  work 
has  not  been  begun. 

*  *  ^  ^  ^  ^  * 

The  time  reported  lost  to  June  30  on  account  of  high  tides  and  bad  weather 
amounts  to  46  days. 

The  inspection  of  the  work  to  May  31  was  in  charge  of  Mr.  John  Tyler,  jr. ;  since 
that  date  of  Mr.  L.  A.  Guy. 

Very  respectfully,  your  obedient  servant, 

Saml.  H.  Yonge, 
Assh"  >t  Engineer. 

Lieut.  Col.  Chas.  J.  Allen, 

Corps  of  Engineers,  U.  S.  A. 


Omitted. 
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J  14. 

PRELIMINARY  EXAMINATION  OF  QUANTICO  CREEK,  VIRGINIA. 
[Printed  in  House  Doc.  No.  101,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  November  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress copy  of  report,  dated  September  12, 1900,  by  Lieut.  Col.  Charles 
J.  Allen,  Corps  of  Engineers,  upon  preliminary  examination  of  Quan- 
tico  Creek,  Virginia,  authorized  by  the  emergency  river  and  harbor 
act  approved  June  6,  1900. 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig,  Gen. ,  Chief  of  Engineei'S^ 

U.  S.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  LIEUT.  COL.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Washington,  D.  (7.,  Sejptemler  12^  1900. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  at  Quantico  Creek,  Virginia,  made  in  accordance 
with  the  requirements  of  section  2  of  the  act  of  Congress  approved 
June  6,  1900,  "making  provision  for  emergencies  in  river  and  harbor 
work,  for  certain  surveys,"  etc. 

A  preliminary  examination  of  the  creek  was  made  in  October,  1894, 
in  compliance  with  provisions  of  the  river  and  harbor  act  of  Congress, 
August  18,  of  that  year.  The  engineer  officer  in  charge  of  the  exam- 
ination stated  in  his  report  of  December  17,  1894,  that  in  his  judg- 
ment Quantico  Creek  was  not  worthy  of  improvement  by  the  General 
Government,  an  opinion  which  was  concurred  in  by  the  division  engi- 
neer and  the  Chief  of  Engineers. 

Quantico  Creek  received  several  surveys  and  examinations  previous 
to  the  examination  of  1894,  viz,  in  18Y1, 1882,  1883,  and  1888.  These 
surve3's  and  examinations,  1871-1888,  were  made  with  views  to  two 
partially  distinct  projects  for  improvement,  viz,  the  improvement  of 
navigation  from  the  mouth  of  the  creek  to  Dumfries  and  the  improve- 
ment of  Quantico  Bay  so  as  to  form  a  safe  winter  or  ice  harbor.  None 
of  the  surveys  or  examinations  made  have  been  followed  b}^  any  appro- 
priation by  Congress  for  improvement  at  Quantico  Creek. 

The  preliminary  examination  of  the  creek  required  by  the  act  of 
June  6,  1900,  was  made  August  22,  under  my  direction,  by  Mr.  F.  C. 
Warman,  assistant  engineer.  A  copy  of  the  report  of  his  examination 
is  herewith. 

Quantico  Creek  enters  the  Potomac  River  at  a  point  32^  miles  below 
the  cit}^  of  Washington,  D.  C.  It  is  about  4  miles  in  length.  For  a 
distance  of  about  2^  miles  above  its  mouth  the  width  is  from  2,200  to 
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3,000  fiH>t.  This  part  of  tlio  r,ivvk  is  sometimes  cjiIIcmI  Qiuiiitico  Ray, 
ovoi'  iUv  o  rcater  part  of  wliicli  the  deptli  varies  fi-om  I  to  '2  feet  at  iru^an 
low  lido.  Tlio  cliamud  tliroiioh  this  hay  is  narrow  and  tortuous, 
orally  follow  iiiLr  tiu>  loft  shoro  of  tho  hay.  Tho  doptli  of  water  at  tho 
mouth  of  the  creek  is  10  fet^t.  A  division  of  tho  rhiladeli)hia,  Wil- 
minoton  and  Baltimore  Kaihoad  crosses  tho  creek  on  a  pile  trestle 
hridoe  at  a  point  1,500  feet  above  tho  cro(\k's  mouth.  This  trestle 
bridge  has  a  draw  25  fe(^t  wi(l(\  The  least  depth  hetw(Hin  the  mouth 
and  the  bridge  di-aw  is  8  feet.  A])()ut  3  miles  al)ov(i  the  mouth  there 
is  an  old  canal,  which  foruKM  ly  ext(Mided  to  Dumfries,  1  miles  above 
the  mouth  of  the  cr(M»U.  I'his  canal  was  about  60  feet  wide,  and  it  is 
said  that  its  ori^'inal  dei)th  was  4  to  5  feet. 

Aloni»*  the  left  bank  of  the  crook  is  a  narrow-<»auge  railroad,  pass- 
ino-  throuo-h  Dumfries  and  havino'  a  terminus  at  a  wharf  on  Potomac 
River  with  about  25  feet  depth  of  water  in  front  of  it.  There  is  deep 
water  in  Potomac  River  at  (^uaiitico.  There  are  the  remains  of  two 
wharves  at  this  town  fi"om  which  shipments  were  formerly  made. 

As  to  the  present  and  prospective  commerce  of  the  locality,  com- 
plete commercial  statistics  could  not  be  obtained. 

Mr.  J.  F.  Wheat,  in  a  counnunication  for  the  people  of  Dumfries 
and  vicinity,  estimates  that  at  least  600,000  "tons  of  iron  ore  and 
sulphur,"  1,000,000  feet  B.  M.  of  lumber,  and  100,000  cords  of  wood 
reached  deep  water  from  Quantico  during  the  past  year  "with  back 
freights  of  tons  of  fertilizer  and  lime  for  the  farmers,"  and  advances 
the  opinion  that  with  a  40-foot  width  and  6-foot  depth  at  low  water 
of  channel  through  Quantico  (]reek  the  output  would  double  or  treble 
the  foregoing  estimate,  and  that  all  ores  mined  would  seek  outlet  to 
deep  water  by  way  of  Quantico  Creek. 

Mr.  Warman,  however,  is  of  opinion,  from  information  furnished 
him,  that  probably  about  20,000  tons  of  iron  ore  and  8,000  tons  of 
railroad  ties,  lumber,  cord  wood,  etc.,  were  shipped  from  this  region 
last  year,  and  that  only  about  one-half  of  the  ore  and  of  the  other 
articles  was  shipped  by  water  (the  ore,  however,  being  carried  directly 
to  the  Potomac  River  on  the  narrow-gauge  railroad  and  not  finding  an 
outlet  through  the  creek),  the  remainder  going  by  rail. 

The  population  of  Dumfries  is  given  as  about  150;  that  of  Potomac 
City,  at  the  mouth  of  the  creek,  generally  known  as  Quantico,  as 
about  120.  In  fact,  the  entire  population  of  the  locality  is  given  as 
about  400  to  500. 

The  cost  of  dredging  a  channel  to  the  town  of  Dumfries  (that  sec- 
tion being  the  only  one  asking  for  such  channel)  is  estimated  at 
$35,000,  an  expense  evidently  not  warranted  by  the  present  or  imme- 
diately prospective  business  of  the  locality. 

I  am  therefore  of  the  opinion  that  the  locality  is  not  worthy  of 
improvement  by  the  General  Government. 

With  this  report  is  a  copy  of  the  letter  of  Mr.  Wheat,  above  referred 
to,  and  a  map  ^  of  the  locality. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Lieut.  Col. ,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.)  TJ.  B.  A. 


ENG  1901  91 


^Not  printed. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

October  ^5,  1900, 

Respectful^  submitted  to  the  Secretary  of  War,  concurring  in  the 
opinion  of  the  local  officer  that  improvement  of  the  locality  by  the 
General  Government  in  the  manner  indicated  by  the  act  authorizing 
the  examination  is  not  advisable. 

John  M.  Wilson, 

Brig.  Gen.^  Chief  of  Engineers,, 

JJ.  S.  Army. 

[Second  indorsement.] 

War  Department, 

Octoher  27,  1900. 

The  views  of  the  local  officer,  as  concurred  in  by  the  Chief  of  Engi- 
neers, are  approved. 

Elihu  Root, 

Secretary  of  War. 


REPORT  OF  MR.  F.  C.  WARMAN,  ASSISTANT  ENGINEER. 

Washington,  D.  C,  August  27,  1900. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary  exam- 
ination of  Quantico  Creek,  Virginia,  made  August  21, 1900,  in  compliance  with  your 
verbal  instructions  and  with  the  provisions  of  the  emergency  river  and  harbor  act  of 
June  6,  1900. 

Quantico  Creek  is  a  tributary  of  the  Potomac  Kiver,  which  it  enters  on  the  right 
about  34^  miles  below  the  Aqueduct  Bridge  at  Washington,  D.  C,  at  Shipping  Point, 
which  is  the  southern  point  of  confluence  of  the  two  streams.  The  creek  is  situ- 
ated entirely  in  Prince  William  County,  Va.  It  is  about  4  miles  in  length  from  its 
mouth  to  the  town  of  Dumfries.  For  a  distance  of  about  2J  miles  above  the  mouth 
the  width  ranges  from  2,200  to  3,000  feet,  and  the  creek  is  a  wide  shallow  tidal  estu- 
ary, sometimes  known  as  Quantico  Bay,  over  the  greater  part  of  which  the  depth 
ranges  from  1  to  2  feet  at  low  tide.  Through  these  flats  a  narrow,  tortuous  channel 
makes  its  way,  following  generally  the  left  bank  of  the  stream.  At  the  mouth  a 
depth  of  10  feet  is  found.  The  old  Alexandria  and  Fredericksburg  Railroad,  now 
known  as  the  Maryland  Division  of  the  Philadelphia,  Wilmington  and  Baltimore 
Railroad,  crosses  the  creek  on  a  pile  trestle  bridge  1,500  feet  above  the  mouth.  The 
brid2:e  has  a  draw  25  feet  wide.  The  depth  at  the  draw  is  11  feet,  and  the  least 
depth  between  the  draw  and  the  mouth  of  the  creek  is  8  feet,  while  the  width  of  the 
channel  between  these  points  ranges  from  150  to  220  feet. 

Passing  above  the  railroad  bridge  the  channel,  after  widening  to  about  350  feet, 
narrows  rapidly  to  150  feet  and  then  more  gradually  to  50  feet.  The  depths  above 
the  bridge  range  from  about  8  to  13  feet  up  as  far  as  Point  of  Rocks,  three-fourths  of 
a  mile  by  way  of  the  channel,  from  the  mouth  of  the  creek.  Above  Point  of  Rocks 
the  channel  rapidly  shoals  to  6  and  then  to  about  3  feet,  until  about  IJ  miles  above 
the  mouth  it  is  practically  lost  in  the  wide  flats.  At  the  head  of  the  bay,  2i  miles 
above  the  mouth,  the  width  suddenly  decreases  to  about  800  feet,  the  depth  being 
2J  to  3  feet.  About  3  miles  from  the  mouth  and  one-fourth  of  a  mile  above  Dodges 
Landing  an  old  canal  cut  through  the  marshes  above  enters  the  creek.  This  canal 
formerly  extended  up  to  Dumfries,  was  about  60  feet  wide  and  is  said  to  have  been 
from  4  to  5  feet  deep.  The  old  bed  of  the  creek  there  becomes  a  small  and  crooked 
stream  from  30  to  50  feet  wide,  which  a  small  rowboat  can  not  navigate  at  low  water. 

The  old  town  of  Dumfries,  at  one  time  a  port  of  entry  and  possessed  of  considerable 
shipping,  some  of  it  even  being  engaged  in  the  foreign  trade,  has  gradually  fallen 
into  decay  until  it  now  presents  the  appearance  of  a  dilapidated  village  and  has  a 
population  of  about  150  persons.  Potomac  City,  at  the  mouth  of  the  creek,  generally 
known  as  Quantico,  has  a  population  of  about  120.    Between  these  two  towns  there 
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are  but  two  or  three  houses  Hcattered  aloiifjj  the  nhoroH  of  the  cniok,  and  the  entire 
population  tributary  to  the  crt'ck  will  probably  not  (ixcecd  400  or  500. 

TluMc  art'  a  t't^w  wood  landin<^s  on  tn(!  cn^ek  and  <;onHideral)l(i  (piantitiew  of  cord 
wood,  bnulu'r,  and  railroa<l  tics  w'vrv  noti<'('<l  piled  up  ready  for  .sliipnient.  I'rac^ti- 
eally  no  bnsinoHS  in  now  done  on  the  ertiek  above  Dodges  Landing. 

( ■onunercinl  HtatisticH  were  didicnlt  to  obtain,  and  when  procnred  the  (piantities 
stated  by  different  parties  varied  greatly.  I'robably  about  20,000  touH  of  iron  ore 
and  H,000  tons  of  railroad  ties,  hunber,  cord  wood,  etc.,  were  Hliippt^d  froui  this 
region  liust  year.  Only  abont  half  of  the  ore  and  of  the  other  articles  is  shipped  by 
water,  the  remainder  beiu};  shipped  by  rail. 

Practically  all  the  iron  ore  is  at  |)resent  obtained  and  shipped  from  the  Cabin 
liranch  mines,  operated  by  Louis  V.  Detrick,  of  Baltimore.  Th(\s(;  mines  are  sit uat(Kl 
about  1-}  uiiles  above  the  town  of  Dumfries,  and  from  them  a  very  good  (piality  of 
iron  pyrites  is  obtained.  The  shipments  of  iron  ore  are  we;Il  provided  for  l)y  a  nar- 
row-gauge railroad,  about  7  miles  long,  which  runs  from  the  nunes  through  I)umfri(!S 
and  along  the  left  shore  of  Quantico  Creek  to  a  wharf  on  the  main  chainiel  of  the 
Potomac  Kiver.  This  railroad  at  first  terminated  at  one  of  the  upper  lanchngs,  but 
in  order  that  lightering  might  be  avoided  and  deeper  draft  vessels  be  employed  it 
was  iirst  extended  to  Point  of  Rocks,  or  Bullets  Landing,  and  subsequently  to  its 
present  terminus  on  the  Potomac  i)roper.  It  also  connects  with  the  Philadelphia, 
Wilmington  and  l^altimore  Railroad  just  above  Quantico  Creek.  There  is  27  feet  of 
water  off  of  the  present  wharf,  and  the  ore  which  is  shipi)ed  by  water  is  now  loaded 
almost  exclusively  upon  deep  draft  vessels  and  barges,  tins  being  more  economical 
than  the  use  of  small  vessels.  The  business  of  this  company  has  so  nuich  increased 
that  they  are  considering  the  advisability  of  changing  to  a  standard-gauge  line,  which 
would  probably  increase  the  proportion  of  their  shipments  by  rail.  No  request  for 
further  channel  facilities  is  made  by  this  interest.  Mr.  H.  R.  Haines,  the  manager 
of  the  Cabin  Creek  mines,  stated  that  unless  the  creek  should  be  improved  to  a  width 
and  depth  considerably  beyond  what  might  reasonably  be  expected,  his  company 
would  derive  no  benefit  from  it  whatever,  except  possibly  a  little  saving  in  the  haul- 
ing of  coal  out  to  the  mines,  which  would  be  inconsiderable. 

It  is  stated  that  other  mines  are  in  course  of  development,  but  from  what  I  was 
able  to  learn  they  have  not  as  yet  met  with  ore  in  paying  quantities.  If  they  are 
successful  in  this  respect,  they  will  probably  find  it  of  advantage  to  construct  similar 
lines  of  railroad  from  their  mines  to  the  railroads  and  deep  water  near  the  mouth  of 
the  creek,  as  even  if  the  creek  were  improved  as  far  up  as  Dumfries  there  would  be 
a  considerable  length  of  haul  to  the  mines  and  the  incident  expenses  for  loading  and 
unloading. 

The  banks  of  the  stream  were  formerly  heavily  wooded,  but  I  was  informed  that 
the  greater  portion  of  the  timber  for  miles  around  has  already  been  cut  off  and 
shipped.  Mr.  Haines  states  that  in  the  25,000  acres  owned  by  his  company  it  would 
be  difficult  to  find  25,000  railroad  ties  (or  1  tie  per  acre). 

Quarries  were  at  one  time  opened  in  the  sandstone,  which  is  found  in  considerable 
quantities  in  the  bluffs,  but  all  work  of  this  character  has  been  practically  abandoned. 

It  is  claimed  that  a  light-colored  clay,  valuable  in  the  manufacture  of  buff  bricks, 
exists  in  large  quantities  near  Dumfries.  From  what  I  was  able  to  learn,  however, 
the  same  formation  exists  also  in  large  quantities  near  the  mouth  of  the  creek,  and 
although  it  has  been  examined  several  times  it  has  never  been  used  to  any  consider- 
able extent. 

A  survey  of  Quantico  Creek  was  made  in  1871  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1872,  p.  713) ;  a  preliminary  examination  in  1882  and  a  survey  in 
1883  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  II,  p.  1010) ;  another 
preliminary  examination  in  1888  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  Part  II,  p.  1030) ;  and  still  another  preliminary  examination  in  1894  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  Part  II,  p.  1254). 

The  above  examinations  and  surveys  were  made  with  reference  to  two  partially 
distinct  projects,  viz:  (1)  The  improvement  of  the  navigation  of  the  creek  up  to 
Dumfries,  and  (2)  the  improvement  of  Quantico  Bay  to  afford  a  safe  and  commo- 
dious winter  or  ice  harbor. 

The  survey  of  1872,  which  was  made  by  Capt.  C.  B.  Phillips,  Corps  of  Engineers, 
had  reference  to  both  of  these  projects,  and  both  were  unfavorably  reported  upon. 

The  examination  of  1882  and  survey  of  1883  likewise  had  reference  to  both 
projects.  At  this  time  there  was  considerable  trade  from  the  wharves  near  the  mouth 
of  the  creek,  and  Mr.  S.  T.  Abert,  United  States  agent,  then  in  charge  of  the  office, 
while  submitting  an  unfavorable  report  upon  the  first  project,  recommended  the 
adoption  of  the  latter.    No  appropriation  was  made,  however. 

The  examination  of  1888,  also  made  by  Mr.  Abert,  had  especial  reference  to  the 
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second  project,  and  was  favorably  reported  upon  by  him.  Mr.  Abert's  recommenda- 
tion was,  however,  disapproved  by  the  division  engineer  and  the  Chief  of  Engineers. 

The  examination  of  1894  had  reference  to  the  first  of  the  above  projects  only, 
shipping  from  the  wharves  at  the  mouth  of  the  creek  having  been  largely  discon- 
tinued and  no  request  being  made  for  the  second  projected  improvement.  The  creek 
was  reported  as  unworthy  of  improvement  by  Maj.  Charles  E.  L.  B.  Davis,  the  officer 
in  charge,  and  his  view  was  concurred  in  by  the  division  engineer  and  Chief  of 
Engineers. 

At  the  time  of  the  present  examination  I  found  that  no  request  is  made  for  or 
interest  taken  in  the  improvement  of  the  bay  or  lower  creek.  In  fact  the  old  wharves 
just  above  Shipping  Point  have  been  allowed  to  rot  until  little  remains  but  the  piles, 
and  the  same  may  be  said  of  the  Quantico  wharf,  which  was  well  located  and  reached 
deep  water  in  the  Potomac  River.  The  people  of  Quantico  and  immediate  vicinity 
evidently  prefer  to  ship  their  produce  and  supplies  over  the  railroads. 

The  improvement  desired  is  the  first  project  mentioned  above,  viz,  the  opening  of 
a  channel  to  the  town  of  Dumfries,  and  is  requested  by  the  people  of  that  section 
only.  They  state  that  a  channel  40  feet  wide  and  6  feet  deep  at  low  tide,  with  a 
turning  basin  at  the  head  of  the  old  canal,  would  afford  all  the  facilities  they  desire. 
From  maps  of  former  surveys  I  estimate  that  this  would  require  the  removal  of 
about  175,000  cubic  yards  of  material,  which,  at  20  cents  per  yard  for  dredging  and 
contingencies,  would  cost  $35,000. 

While  the  improvement  of  this  stream  would  undoubtedly  be  of  benefit  to  the 
people  of  Dumfries  and  vicinity,  the  interests  of  trade  and  commerce  are  so  small 
and  the  benefits  derived  would  be  so  local  in  character  that  I  would  respectfully 
report  that,  in  my  judgment,  Quantico  Creek  is  not  worthy  of  improvement  by  the 
General  Government. 

Very  respectfully,  F.  C.  Warman, 

Assistant  Engineer. 

Lieut.  Col.  Charles  J.  Allen, 

Corps  of  Engineers,  U.  S.  A. 


LETTER  OF  MR.  J.   F.  WHEAT. 

Dumfries,  Va.,  August  ^4,  1900. 
Dear  Sir:  In  behalf  of  the  inhabitants  of  the  town  of  Dumfries  and  also  those  of 
a  large  section  adjacent  thereto,  would  respectfully  report  that  it  would  be  very 
desirable  and  advantageous  to  a  large  scope  of  country  of  Prince  William  and  Stafford 
counties  to  have  the  Government  appropriate  a  sufficient  sum  of  money  to  open  a 
channel,  40  feet  wide  and  not  less  than  6  feet  deep,  from  the  mouth  of  Quantico 
Creek  to  the  head  of  the  old  canal,  with  a  basin  at  its  head  sufficient  to  allow  boats 
to  turn  around. 

If  we  take  the  output  of  lumber,  cord  wood,  and  railroad  ties,  and  iron  pyrites 
and  sulphur  that  find  an  outlet  to  deep  water  from  Quantico  for  the  past  year,  which 
will  run  up  to  at  least  600,000  tons  of  iron  ore  and  sulphur,  1,000,000  feet  of  lumber, 
100,000  cords  of  wood,  with  back  freights  of  tons  of  fertilizer  and  lime  for  the  farmers, 
with  a  40-foot  channel  not  less  than  6  feet  depth  at  low  water,  the  output  of  the  fore- 
going would  double,  yes,  treble  the  above  estimate.  Several  other  mines  are  in 
course  of  development.  Pittsburg  capitalists  are  now  operating  southwest  of  the 
Boston  Bradley  Fertilizer  mines  and  S.  D.  Crenshaw,  of  Richmond,  northeast.  All 
ores  mined  would  seek  outlet  to  deep  water  by  way  of  Quantico  Creek. 

Then  with  navigable  water  up  to  the  town  "for  boats  drawing  4  to  5  feet  of  water, 
say  6  feet  loaded,  the  rich  valley  lands  of  Quantico  would  be  turned  into  trucking 
farms  and  fruit.  With  numbers  who  would  engage  in  the  dairy  business,  with  a 
steamer  running  daily  to  Washington,  an  immense  trade  would  be  opened  up  that 
would  benefit  this  section  of  Virginia  millions  of  dollars. 

It  is  true  a  narrow-gauge  road  runs  from  the  Detrick  mines  to  the  river,  passing 
through  the  town,  but  this  is  a  private  road,  and  neither  the  merchants  of  the  town 
nor  the  farmers  are  permitted  to  transport  anything  over  it. 

The  expenditures  necessary  to  cut  a  channel  40  feet  wide,  not  less  than  6  feet  at 
low  water,  should  not  exceed  $40,000.  Surely  the  Government,  then,  a\  ill  help  us  in 
so  small  a  matter  as  the  exi)enditure  of  that  little  sum.  It  seems  to  us  that  the 
cost  would  not  exceed  $10,000  per  mile,  and  we  estimate  the  distance  from  the  mouth 
of  Quantico  to  the  head  of  the  canal,  with  basin,  at  not  quite  4  miles,  air  line. 

AVe  have  begged  and  pleaded  for  this  improvement  ever  since  1865,  the  close  of  the 


APPKNDIX  J  REPoUr  OF   LIIOUT.  OOL.  ALLEN. 


1445 


war  between  Iho  Stalet-,  and  our  apiK-al  sccmiir  to  liavo  heoii  in  vain.  Whereas  other 
crcrkH  of  vt^ry  nuich  less  iinporliincc^  have;  Hccurcd  approjtriationH  from  tinu^  to  time, 
and  as  yet  not  one  dollar  I'or  C^uantieo,  a  ci-eek  (»f  as  niucli  iniportanc(;  as  Occocpian, 
A<inia,  (^iiai)pa\vannii',  Powells,  and  Neahsco,  all  <'oinl)iiied.  No  mistake  about  it. 
You  liave  only  (o  send  a  man  io  S(>e  for  biuiseif  tlie  (luanlily  of  wood  and  lumber 
piUnl  alon<i:  its  banks  awaiting  aliipment  and  imi)ossible  to  ship  only  at  unusual  h\^\\ 
tides,  and  that  occurs  but  once  or  t\vi(;o  a  year.  For  instance,  if  a  man  cuts  1,000 
cords  of  wood  tUis  winter  it  recpiires  about  three  years  to  ^et  it  into  market,  and  by 
that  time  the  wood  is  so  damaged  it  will  scarcely  bring  the  cost  of  manufacture  and 
transportation. 

Hoping  we  may  receive  favorable  consideration  at  the  hands  of  the  Government 
in  a  matter  of  so  great  importance  to  a  large  class  and  section  of  country, 
We  are,  very  resi)ectfully,  yours, 

J.  F.  Wheat, 
For  the  FeojAe  of  Dumfries  and  Vicinity. 

Lieut.  Col.  CnAs.  J.  Allen, 

Corps  of  Engineers,  U.  JS.  A, 


APPENDIX  K. 


IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGTNTA,  AND  IT.S  AP- 
PROACniFS,  AND  OF  RIVERS  AND  IIARIiOUS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  MAJ.  JAMES  B.  QUTNN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  its  approaches, 

Virginia. 

2.  Western  branch  of  Elizabeth  River, 

Virginia. 

3.  Nansemond  River,  Virginia. 

4.  Appomattox  River,  Virginia. 

5.  Harbor  at  Cape  Charles  City,  Virginia. 

6.  Nandna  Creek,  Virginia. 

7.  Waterway  from  Norfolk,  Virginia,  to 

the  sounds  of  North  Carolina. 


8. 


9. 
10. 
11. 


Inland  water  route  from  Norfolk, 
Virginia,  to  Albemarle  Sound,  North 
Carolina. 

ICdenton  Bay,  North  Carolina. 
Roanoke  River,  North  Carolina. 
Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation. 


EXAMINATIONS  AND  SURVEYS. 


12.  Norfolk  Harbor,  Virginia.  I  14. 

13.  Appomattox  River,  Virginia.  |  15. 


Pagan  River,  Virginia. 
Chesconnessex  Creek,  Virginia. 


Engineee  Office,  United  States  Army, 

Norfolk,  Ya,,  My  19,  1901. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  during 
the  fiscal  year  ended  June  30,  1901. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Majm\  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


K  I. 

IMPROVEMENT  OF  HARBOR  AT  NORFOLK  AND  ITS  APPROACHES, 

VIRGINIA. 

Nothing  was  done  in  the  way  of  improvement  during  the  fiscal  year 
1901.  The  expenditures  noted  were  made  in  connection  with  locating 
new  wharves  and  plotting  their  position  on  office  maps.  Of  the 
amount  expended,  $50  represents  the  cost  of  preparing  an  estimate  of 
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the  cost  of  dredging  in  front  of  the  railroad  wharves  at  Pinner  Point, 
submitted  under  an  item  in  the  emergency  river  and  harbor  act  of 
June  6,  1900,  covering  a  preliminary  examination  of  the  locality  and 
a  surve}^,  if  deemed  worthy. 

The  tabular  statement  appended  will  indicate  the  traffic  of  the  harbor 
during  the  calendar  year  1900. 

The  available  balance  and  the  amount  estimated  to  complete  the 
project  could  be  expended  to  advantage  for  dredging  the  flats  at  the 
mouth  of  the  Southern  Branch  of  the  Elizabeth  River,  on  the  Berkley 
side,  to  within  75  feet  of  the  pier-head  lines.  This  will  complete  the 
project  of  1885,  except  the  dredging  proposed  between  the  Norfolk 
and  Western  Railway  and  the  Campostella  bridges,  on  which  section 
improvement  is  not  now  needed. 

Norfolk  Harbor  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  and  Nor- 
folk, Va.,  is  the  nearest  port  of  entry.  Nearest  light-house  is  Craney  Island  light,  at 
mouth  of  Elizabeth  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

Amount  of  revenue  collected  at  port  of  Norfolk,  Va.,  during  the  fiscal  year  ended 
June  30,  1901,  171,023.82. 

Money  statement. 


July  1,  1900,  balance  unexpended   $3, 601. 02 

June  30,  1901,  amount  expended  during  fiscal  year   133.  79 


July  1,  1901,  balance  unexpended   3,  467.  23 


Amount  (estimated)  required  for  completion  of  existing  project   56,  774.  56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   56,  774.  56 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPPROPRIATIONS. 

Improving  harbor  at  Norfolk,  Va. : 


August  14, 1876   135,  000. 00 

June  18, 1878    50,  000.  00 

March  3, 1879   75,000.00 

June  14, 1880   50,000.00 

March  3, 1881   75,  000.  00 

August  2, 1882    75, 000.  00 

July  5, 1884   25,000.00 

August  5,  1886   50,  000.  00 

August  11, 1888    50, 000.  00 

September  19, 1890  .    150, 000.  00 

July  13, 1892   150,000.00 

August  18,  1894   100, 000. 00 

June  3, 1896   100,000.00 

Improving  Elizabeth  River,  Virginia: 

July  7, 1898   360,000.00 


Total  1,345,000.00 

Amount  turned  into  surplus  fund  of  the  Treasury  from  appropriation 
of  July  7,  1898   483. 58 


Aggregate   1, 344, 516. 42 
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Tho  followiii}?  statistics  rolative  to  tlui  (ronmierce  of  llic  liarJxn  at  Norfolk,  \^a., 
(iminix  llu'  caU'iidar  year  1900,  were  coinpiled  from  Hlatenu^ntH  furniHlied  by  particH 
making  Hhipmoiits  over  thin  waterway: 


Articles. 

Amount. 

Tons. 
2,138,400 
M'.),(i(;8 
303, 227 
2, 000 
101,800 
16,000 
28,000 
2, 738, 857 

Value. 

$5,364,549 
1,613,178 
1,760,190 
1,000 
1,834,194 
40,000 
247, 750 
208,771,375 

Lumber  

Kricks  

Fertilizers  

Miscellaneous  

Total  

6,638,061 

219,662,236 

From  the  data  supplied  by  shippers  it  is  impossible  to  show  the  required  informa- 
tion respecting  vessels  using  tlie  harbor. 

Approximate  amount  of  freigJit  of  all  kinds  received  and  shipped  by  water. 


1888 

1889, 
1890 


Tons. 
1,914,506 
2,  243,  087 
2,  384,  841 


1891   2,931,751 

1892   3,427,189 

1893   3,584,727 

1894   4,545,049 


Tons. 

1895   5,013,185 

1896   5,986,636 

1897   9,430,526 

1898.   6,510,201 

1899   6,260,284 

1900   5,538,051 


K  2. 

IMPROVEMENT  OF  WESTERN  BRANCH  OF  ELIZABETH  RIVER, 

VIRGINIA. 

No  work  was  done  on  the  stream  during  the  fiscal  3^ear  and  no  expend- 
itures were  made. 

The  balance  available  is  being  held  to  defray  the  cost  of  a  survey, 
which  is  necessary  to  determine  whether  the  channel  depths  are  likely 
to  be  permanent  or  not. 

This  river  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  Va.,  and  Norfolk, 
Va.,  is  the  nearest  port  of  entry.  Nearest  light-house,  Craney  Island  light,  at  the 
mouth  of  Elizabeth  River,  Virginia.    Nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ending  June  30,  1901,  is  $71,023.82. 

Money  statement. 

July  1,  1900,  balance  unexpended   $373.  77 

July  1,  1901,  balance  unexpended   373.  77 


June  3,  1896 


APPROPRIATION. 


$45, 000 
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COMMERCIAL  STATISTICS. 


No  replies  were  received  to  inquiries  as  to  the  commerce  of  this  stream  during  the 
calendar  year  1900. 

Approximate  amount  of  freight  of  all  kinds  shipped  and  received  by  water. 

Tons. 


IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 
No  work  was  done  during  the  fiscal  year. 

The  subject  of  revising  the  project  for  improvement,  so  as  to  pro- 
vide  for  the  attainment  of  a  channel  80  feet  wide  in  lieu  of  the  one 
varying  from  400  to  200  feet  in  width  contemplated  under  the  project 
of  1888,  was  taken  up  in  a  report  submitted  to  the  Chief  of  Engineers 
April  3,  1901,  after  a  personal  inspection  of  the  stream  by  the  dis- 
trict officer. 

It  will  be  observed,  from  the  statement  of  the  annual  shipments  on 
this  river,  that  the  commerce  has  been  decreasing  since  1893,  and 
while  it  is  probable  that  for  the  last  calendar  year  the  commerce  was 
somewhat  greater  than  is  indicated,  owing  to  the  failure  of  shippers 
to  reply  to  inquiries,  it  is  not  sufficient  to  warrant  the  expenditure  of 
over  1100,000,  when  the  prospect  is  that  the  channel  which  would  be 
made  available  by  the  expenditure  of  that  amount  would  be  vastly 
greater  than  the  necessities  require. 

By  slight  dredging  and  easing  of  abrupt  bends  between  the  Western 
Branch  and  Suffolk,  Va.,  a  channel  ample  for  the  present  requirements 
of  commerce  could  be  made  available.  Below  the  Western  Branch 
two  troublesome  shoals  exist.  A  channel  80  feet  wide,  and  12^  feet 
deep  at  mean  low  water  through  these  shoals  would  answer  the  needs 
of  commerce,  and  would  not  cost  over  |1,000,  providing  this  work 
was  combined  with  the  contract  for  the  other  desirable  work  men- 
tioned above. 

The  balance  in  hand,  with  the  addition  of  $1,000,  will  be  ample  to  do 
the  dredging  in  the  river  below  Suffolk  and  the  shoals  below  the 
Western  Branch,  providing  the  work  is  combined  in  the  same  contract. 
This  arrangement  will  result  in  a  saving  of  $101,500  on  previous 
project. 

The  Chief  of  Engineers  has  directed  that  estimates  for  a  channel  in 
excess  of  80  feet  wide  be  omitted,  and,  unless  otherwise  directed  by 
law,  the  improvement  will  be  reported  as  completed  when  a  channel 
over  that  extent  has  been  provided,  and  no  further  estimates  for  a 
larger  channel  submitted,  unless  Congress  so  directs. 

The  funds  available  are  to  be  applied  to  dredging  the  river  below 
Suffolk,  and  the  balance  of  the  estimate,  when  appropriated,  to  dredg- 
ing the  two  shoals  below  the  Western  Branch. 

This  river  is  in  the  collection  district  of  Newport  News,  Va.,  and  Newport  News, 
Va.,  is  the  nearest  port  of  entry;  nearest  light-house,  Pig  Point  light,  at  mouth  of 
river;  nearest  fort,  Fort  Monroe,  Va. 

The  amount  of  revenue  collected  at  the  port  of  Newport  News,  Va.,  during  the 
fiscal  year  ending  June  30,  1901,  is  $1,101,923.41. 


1896 
1897 
1898 
1899 


211, 653 
244,  803 
346,  835 
576,  898 
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Money  Htafmumt. 

July  1,  1900,  bahinco  unexpciKUMl   $0,  872.  96 

Juno  oO,  U)01,  uinount  expended  during  iiHt;ul  year   :i  02 

July  1,  1901,  balance  unexpended   9,  869.  94 

Amount  (estimated)  re<iuired  for  completion  of  existing  project   |1, 000.  00 

Amount  that  can  be  prolitablv  exi)ended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   1,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


A1»PR0PRIATI0NS. 


March  3, 1873    $15,000 

March  23, 1874    10,  000 

March  3, 1875    5,000 

March  14, 1876    5, 000 

June  18, 1878   20,00 

August  11,1888   100,00 

September  19, 1890    10,  000 


July  13,1892   $10,000 

August  18,  1894   10,000 

June  3, 1896   5,000 

March  3, 1899    5,  000 


Total   87, 000 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  Nansemond  River,  Vir- 
ginia, during  the  calendar  year  1900,  were  compiled  from  statements  furnished  by 
parties  making  shipments  over  this  waterway : 


Articles. 

Amount. 

Value. 

Tons. 

660 
2, 500 
5, 000 

200 
1,000 
7,433 

811,200 
12,500 
10,000 
400 
25,000 

185, 826 

Coal  

Ice  

Lime  

Oysters  

Miscellaneous  

Total  

16,693 

244,925 

Movement  of  vessels. 


Class. 

Number. 

Ayerage 
draft. 

1 

Feet. 

7 

Sail  

8 

12 

4 

12 

Total  

13 

Approximate  amount  of  freight  of  all 


Tons. 

1888   109,900 

1890   217,738 

1891   78, 572 

1892   133,723 

1893   59, 473 

1894   53,  762 


kinds  shipped  and  received  by  water. 


Tons. 

1895   59,701 

1896   61,405 

1897   43,500 

1898   31,796 

1900   16.693 
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K4. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year. 

The  amount  estimated  as  required  in  the  fiscal  year  1903  will  be 
applied  to  dredging  out  deposits  of  sand  carried  into  the  channel  by 
freshets. 

This  river  is  in  the  collection  district  of  Petersburg,  Va.,  which  is  the  nearest  port 
of  entry;  nearest  light-house,  Jordan  Point  light,  in  the  James  River,  Virginia; 
nearest  fort.  Fort  Monroe,  Va. 

The  amount  of  revenue  collected  at  the  port  of  Petersburg,  Va.,  during  the  fiscal 
year  ended  June  30, 1901,  is  |2,259.40. 

Money  statement. 


July  1,  1900,  balance  unexpended   $33. 31 

June  30,  1901,  amount  expended  during  fiscal  year   11.  34 


July  1,  1901,  balance  unexpended   21. 97 


Amount  (estimated)  required  for  completion  of  existing  project   48,  090.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1901   10, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1871   $50,  000 

June  10,  1872    40, 000 

March  3,  1873   30,  000 

June  23, 1874   30,000 

March  3,  1875   30,  000 

August  14,  1876    30,  000 

June  18,  1878   30,  000 

March  3,  1879   20,  000 

June  14,  1880   20,000 

March  3,  1881   20,  000 

August  2,  1882    35, 000 


Julv  5,  1884   $25,000 

August  5,  1886    18,  750 

August  11,  1888   15,000 

September  19,  1890   15, 000 

July  13,  1892   15,080 

August  18,  1894   5,000 

June  3,  1896    5, 000 

March  3,  1899   5,  000 


Total   438,830 


COMMERCIAL  STATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  the  Appomattox  River,  Vir- 
ginia, during  the  calendar  year  1900,  were  furnished  by  Mr.  W.  N.  Mays,  harbor 
master,  Petersburg,  Va. : 


Articles. 

Amount. 

Value, 

2bns. 
5,727 
6,999 
4,284 
68, 735 
10,000 
60,000 

$70,000 
5,000 
25,000 

330,719 
7,203 

314,608 

Grain  

Coal  

Lumber  

Merchandise  

Total  

155,745 

752,530 
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Class. 

Number. 

Avoraffe 
draft. 

1,040 
352 
IGl 

Feet. 

8 
8 
9 

Sail  

Total  

1,553 

Approximate  amount  of  freight  of  all  kinds  received  and  8hi2jped  by  water. 


18S8 
1889 
1890 
1891 
1892 


Tons. 

()2() 

2(),  121 

1896 

1897 

2i,()9:i 

2(),  275 

1899 

25, 218 

1900 

K 

5- 

Tons. 


95, 941 


IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRCJINIA. 

Under  the  contract  with  Charles  W.  Johnston,  for  jetty  construc- 
tion, in  force  at  the  close  of  the  previous  fiscal  year,  170  cubic  yards 
of  brush  were  phiced  for  foundation  of  the  south  jetty  and  699  tons 
of  large  stone  deposited  thereon.  In  completing  the  extension  to  the 
north  jetty  209  tons  of  large  stone  were  used  in  building  it  up  to  the 
adopted  cross  section  from  the  unfinished  condition  in  which  this  jetty 
was  reported  last  year. 

The  contract  was  closed  August  15,  1900,  the  resultant  extension  to 
the  north  jetty  being  125  feet,  completing  it  to  the  length  projected. 
The  south  jetty  was  also  started  and  built  out  from  the  shore  line  a 
distance  of  244  feet.  The  outer  12  feet,  however,  is  only  about  two- 
thirds  completed. 

The  bay  channel  of  this  work  has  shoaled  up  considerably,  and  a 
portion  of  the  amount  of  the  estimate  for  the  fiscal  year  1903  is 
required  to  do  necessary  dredging.  The  south  jetty  should  be  built 
out  as  projected  as  early  as  possible,  to  give  the  much-needed  protec- 
tion to  the  entrance  channel,  and  part  of  the  amount  asked  for  the 
improvement  is  to  be  applied  to  that  purpose. 

Cape  Charles  City  Harbor  is  in  the  collection  district  of  Cherrystone,  Va.,  and  Cape 
Charles  City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the  nearest 
fort,  and  the  nearest  light-house  is  Cherrystone  light. 

No  revenue  was  collected  at  the  port  of  Cape  Charles  City,  Va.,  during  the  fiscal 
year  ended  June  30,  1901. 

Money  statement. 

July  1,  1900,  balance  unexpended   $9,  597. 19 

June  30,  1901,  amount  expended  during  fiscal  year   9,  304. 45 


July  1,  1901,  balance  unexpended 


292.  74 


'Amount  (estimated)  required  for  completion  of  existing  project   87,  340.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    40,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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APPROPRIATIONS. 


September  19,  1890   |25,  000 

July  13,  1892   10, 000 

March  3,  1899   20,000 


Total   55. 000 


CONTRACT  IN  FORCE. 

Name  and  address  of  contractor,  Charles  W.  Johnston,  Lewes,  Del. 

Date  of  approval,  October  25,  1899. 

Date  of  beginning  work,  December  1,  1899. 

Date  of  expiration,  August  15,  1900. 

Prices:  Large  and  small  stone,  $2.50  per  short  ton;  brush  mattress,  $1.49  per  cubic 
yard;  brush,  $1.25  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


Inquiries  were  made  as  to  the  commerce  of  the  harbor  at  Cape  Charles  City,  Va. 
during  the  calendar  year  1900,  but  no  replies  have  been  received. 

Approximate  amount  of  freight  of  all  kinds  shipped  and  received  by  water. 


Tons. 

1890   390,207 

1891   319,164 

1892   341,269 

1893   393,352 

1894   427,723 


Tons. 

1895   455,269 

1896   487,004 

1898   569,894 

1899   591,298 

1900   No  statement  given. 


K  6. 

IMPROVEMENT  OF  NANDUA  CREEK,  VIRGINIA. 

The  contractor  for  the  dredging  which  was  being  carried  on  at  the 
close  of  the  preceding  fiscal  year  completed  a  channel  75  feet  wide  on 
the  bottom  and  90  feet  wide  at  the  top,  8  feet  deep  at  mean  low  water, 
on  July  31,  1900.  In  attaining  this  channel  through  the  bar  at  the 
mouth,  19,183  cubic  yards,  scow  measurement,  of  sand  were  removed, 
of  which  quantity  8,185  cubic  yards  were  dredged  in  the  present  fiscal 
year. 

The  adopted  project  calls  for  a  channel  100  feet  wide  and  8  feet  deep 
at  mean  low  water.  The  limited  commerce  of  the  creek  can,  however, 
be  accommodated  without  inconveniencing  navigation  to  any  extent, 
by  the  channel  provided,  as  long  as  it  remains  open;  so  there  is  no 
necessity  at  present  for  increasing  its  dimensions. 

An  examination  will  be  made  of  the  dredged  channel  in  the  early 
fall,  to  determine  its  condition,  and  for  this  purpose  the  small  amount 
of  funds  available  for  the  improvement  will  be  expended. 

Nandua  Creek  is  in  the  collection  district  of  Cherrystone,  Va.,  and  Cape  Charles 
City,  Va.,  is  the  nearest  port  of  entry.  Fort  Monroe,  Va.,  is  the  nearest  fort,  and 
nearest  light-house  is  Cherrystone  light. 

No  revenue  was  collected  at  the  port  of  Cape  Charles  City,  Va.,  during  the  fiscal 
year  ended  June  30,  1901. 
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Money  statement. 

July  1,  1000,  bahmcc  uncxiuMulod   $3,063,48 

Jiiiic  ;50,  nK)l,  aiiiouiit  cxpciidcd  duriuj,'  liscal  year   3,(534.80 

Julv  1,  1901,  balance  unoxpi'iHled   28.(58 


AlM'UorUlATIONS. 


June  3,  1896    $.'^,000 

Maivh  3,  1899   3,000 

Total  ^   6,000 


COMMERCIAL  STATISTICS. 


Tlie  following  statistics  relative  to  the  commerce  of  Nandua  Creek,  Virginia,  during 
the  calendar  year  1900  were  furnished  by  Mr.  J.  C.  Boggs,  of  Nandua,  Va. : 


Articles. 

Amount. 

Value. 

Tons. 
97 
20 
50 
1,000 

840, 740 
4, 000 
2, 000 
25,000 

Totnl  

1,167 

71,740 

Movement  of  vessels. 

Steam   2 

Sail   3 

Total   5 


K7. 

IMPROVEMENT  OF  WATERWAY  FROM  NORFOLK,  VIRGINIA,  TO  THE 
SOUNDS  OF  NORTH  CAROLINA. 

Under  the  continuing  contract  of  August  1,  1899,  with  the  Virginia 
Dredging  Company  for  executing  all  work  in  attaining  the  improve- 
ment as  projected,  operations  were  carried  on  during  the  fiscal  year 
1901  on  each  of  the  diti'erent  sections  of  the  route. 

At  Deep  Creek  80,292  cubic  yards  of  material  were  dredged  and 
deposited  between  April  26  and  June  30,  1901.  This  removal  was 
made  in  excavating  a  10-foot  mean  low-water  channel  from  the  site  of 
the  old  dam  downstream  a  distance  of  3,100  feet  from  75  to  100  feet 
wide. 

Work  on  Turners  Cut  was  continued  throughout  the  fiscal  year, 
from  one  to  three  dredges  being  operated.  The  yardage  removed  in 
widening  the  cut  to  a  top  width  of  100  feet,  over  a  distance  of  7,500 
feet  to  a  depth  of  10  feet  at  mean  low  water,  and  over  4,950  feet  to  a 
depth  of  8  feet  at  mean  low  water,  amounted  to  205,671  cubic  yards. 
The  average  width  of  cutti  ng  was  45  feet. 
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In  the  Pasquotank  River,  North  Carolina,  work  was  confined  to  cut- 
ting a  channel  3,300  feet  long,  100  feet  wide,  and  10  feet  deep  at  mean 
low  water  through  the  bar  at  Shipyard  Landing.  This  was  accom- 
plished by  the  removal  of  13,607  cubic  yards  of  material,  scow  meas- 
urement. 

A  channel  across  the  bar  off  Croatan  light,  in  Croatan  Sound,  North 
Carolina,  200  feet  wide  and  12  feet  deep  at  mean  low  water  was 
dredged,  12,872  cubic  yards  of  material  being  removed  and  deposited. 
The  distance  over  which  the  dredge  moved  in  order  to  secure  a  con- 
tinuous depth  of  12  feet  at  mean  low  water  throughout  the  sound  was 
1,050  feet. 

At  the  close  of  the  fiscal  year  arrangements  had  been  completed  by 
the  contractor  for  starting  the  driving  of  sheet  piling  required  on 
Turners  Cut.  About  15,000  linear  feet  of  sheet  piling  will  be  neces- 
sary, of  which  6,400  linear  feet  is  to  be  put  down  on  the  east  side  of 
the  cut  and  8,600  linear  feet  on  the  west  side. 

This  work  is  in  the  collection  district  of  Norfolk  and  Portsmouth,  Va.,  and  Albe- 
marle, N.  C. ;  and  Norfolk,  Va.,  and  Edenton,  N.  C,  are  the  nearest  ports  of  entry. 
The  nearest  light-houses  are  Wade  Point  light,  in  Albemarle  Sound;  Croatan  light, 
in  Croatan  Sound,  North  Carolina,  and  Craney  Island  light,  in  Elizabeth  River, 
Virginia.    Fort  Monroe,  Va. ,  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30,  1901,  is  $71,023.82. 


■  Money  statement, 

July  1,  1900,  balance  unexpended  $202,  718.  93 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901    29,  870.  00 

232,  588.  93 

June  30,  1901,  amount  expended  during  fiscal  year   93,  243.  52 

July  1,  1901,  l^alance  unexpended   139,345.41 

July  1,  1901,  outstanding  liabilities   275.  00 

July  1,  1901,  balance  available   139,070.41 

July  1,  1901,  amount  covered  by  uncompleted  contracts   124,  985.  60 


APPROPRIATIONS. 

March  3,  1899   $25,  000 

Act  June  6,  1900   200, 000 

Act  March  3,  1901   29, 870 

Total   254,870 


ABSTRACT  OF  CONTRACT  IN  FORCE. 

Name  of  contractor:  Virginia  Dredging  Company. 
Date  of  approval:  September  6,  1899, 
Date  of  beginning  work:  September  11,  1899. 
Date  of  expiration:  January  1,  1902. 

Rates:  Dredging  Deep  Creek  section,  15  cents  per  cul)ic  yard,  scow  measurement. 
Turners  Cut  section:  Dredging,  25  cents  per  cubic  yard,  measured  on  the  bank; 
sheet  piling,  $2  i)er  linear  foot;  brush  protection,  $1.50  per  linear  foot.  Pa^-quotank 
River,  Nortli  Carolina:  Dredging  Ship-yard  Bar,  15  cents  per  cubic  yard,  scow  meas- 
urement; projecting  points,  27  cents  per  cubic  yard,  measured  on  the  bank.  Croatan 
Sound,  North  Carolina:  Dredging,  30  cents  per  cubic  yard,  scow  measurement. 
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COMMICKCI  Al,  S  TATISTICS. 

Tlu'  |■()ll(nvin<^  statiHtics  wvrv  furiiislu'd  by  IM i'.  S.  W.  (Jury,  Hiiporintendont  of  the 
Lake  I )i-uinin<>n<l  (-anal  an<l  Waicf  Company,  and  iiidicah^  tinj  tndfic.  thr()ii^j;h  tho 
I>ismal  Swaiup  Canal,  Virtxinia  and  North  Carolina,  for  ci^dd-  months  of  tlu^  calendar 
year  1900,  the  canal  having  been  dowed  the  remaining  fonr  months  of  that  year: 


Articles. 


(imiTitity. 


Lumber  feet  li.M. 

LoKs  do... 

Logs  cords. 

I'ilinj,'  linear  feet. 

Shingles  feet  B.  M. 

Ka  il  road  ties  

Wood  cords. 

Machinery  tons. 

(^orn  bushels. 

Oysters  do... 


Knipty  barrel.'^ 

Salt..'  

Shells 


 tons. 

.bushels. 


Potatoes  do... 

Sand  tons. 

Coal  do... 

Phosphate  do ... 

Total  value  

Miscellaneous  tons. 


220, 512 

774 
00'.),  47« 
125,000 

2,  K07 
526 

13 

44,616 
675 

3,  725 
167 

3,800 
9, 412 
1,762 
4, 573 
3,128 


Vessels. 


Class. 

Niimber. 

Average 
draft. 

Average 
tonnage. 

31 

175 

38 

Steamers  

812 
533 
416 
20 
32 

Feet. 
8 
9 
7 

6  in. 

Barges  

Schooners  

Lighters  

Rafts  

Average 
of  60,075 
feet  of 
1  u  m  b  er 
each. 

K  8. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBERMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

After  being  equipped  as  a  dredge,  as  noted  in  the  report  upon  the 
improvement  of  the  Roanoke  River,  North  Carolina,  for  the  present 
fiscal  3^ear,  the  United  States  snag  boat  Roanohe  was  placed  at  work 
to  dredge  a  channel  through  the  bar  at  the  mouth  of  North  River, 
North  Carolina,  one  of  the  sections  of  this  inland  water  route  between 
Norfolk,  Va.,  and  Albermarle  Sound,  North  Carolina. 

The  boat  arrived  at  the  bar  April  30,  1901,  and  preparations  were 
made  on  the  following  day  for  starting  the  dredging,  but  stormy 
weather  prevented  any  work  being  done  until  the  10th  of  May,  1901. 
Unfavorable  weather  continued,  and  on  the  25th  of  May  the  snag  boat 
started  for  the  Roanoke  River,  North  Carolina,  to  clear  the  channel 
from  a  point  about  li  miles  below  Weldon. 


ENG  1901  92 
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While  at  North  River  bar  it  was  only  possible,  on  account  of  weather 
conditions,  for  the  snag  boat  to  work  on  four  days,  and  on  these  full 
time  was  not  made. 

The  snag  boat  returned  to  the  bar  on  the  22d  of  June  to  resume 
dredging,  and  from  that  date  to  the  close  of  the  fiscal  year  worked 
during  a  portion  of  three  days.  During  the  time  employed  in  May  and 
June,  1901, 170  and  142  cubic  yards,  respectively,  of  sand  and  clay  were 
removed  by  the  snag  boat.  Dredging  was  carried  to  a  depth  of  10  feet 
at  mean  low  water,  over  a  width  of  30  feet,  for  a  distance  of  343  feet. 

Of  the  expenditures  reported  for  the  fiscal  year  1901,  |1,000  of  the 
amount  was  charged  to  this  work  as  its  portion  of  the  cost  of  length- 
ening the  snag  boat  Roanoke  and  equipping  it  for  service  as  a  dredge. 

The  amount  indicated  below  as  required  in  the  fiscal  year  1903, 
together  with  the  available  balance  June  30, 1901,  is  desired  for  appli- 
cation in  dredging  at  North  River  bar.  North  Carolina,  and  possibly  in 
redredging  in  the  southern  branch  of  the  Elizabeth  River,  Virginia. 
The  estimate  for  maintenance  is  to  cover  the  cost  of  removing  sunken 
logs,  which  may  be  detached  from  rafts  passing  through  the  route, 
and  after  becoming  water-soaked,  sink  in  the  channel,  thereby  jeop- 
ardizing the  propellers  and  hulls  of  vessels  engaged  in  navigating  the 
waters. 

This  work  is  in  the  collection  districts  of  Norfolk  and  Portsmouth,  Va. ,  and  Albe- 
marle, N.  C.  Norfolk,  Va.,  and  Edenton,  N.  C,  are  the  nearest  ports  of  entry. 
Nearest  light-house,  Long  Point  light,  in  Coanjock  Bay,  North  Carolina.  Fort  Mon- 
roe, Va.,  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  the  port  of  Norfolk,  Va.,  during  the  fiscal  year 
ended  June  30,  1900,  is  $25,135.42. 

Money  statement. 

July  1, 1900,  balance  unexpended   $6,  834.  98 

June  30, 1901,  amount  expended  during  fiscal  year   1,  778.  52 

July  1, 1901,  balance  unexpended   5, 056.  46 

July  1, 1901,  outstanding  liabihties   130.  67 

July  1, 1901,  balance  available  „   4,  925.  79 


Amount  (estimated)  required  for  completion  of  existing  project   21,  667.  08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  l^alance  unexpended  July  1, 1901: 

For  works  of  improvement  |21, 667.  08 

For  maintenance  of  improvement   1,  800.  00 

  23,467.08 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


For  southern  branch  Elizabeth  "River,  Virginia: 

March  3, 1873    $15,  000.  00 

June  23, 1874    10,  000.  00 

March  3, 1875    5, 000.  00 

August  14, 1876   5, 000.  00 

June  18, 1878   5,000.00 


$40, 000.  00 
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For  North  Landiiifi;  River,  Vir^'iiiiu  iiiul  North  ('aroliiia: 

IShuvh     1875)   $25,000.00 

Juno  14,  18S0   If),  000.  00 

March  3, 1881    7,500.00 

August  2, 1882   8,000.00 

  $55,  500.  00 

For  Currituck  Sound,  CoanjocU  Bay,  and  North  River  I'ar, 
Nortii  Carolina: 

June  18,  1878    20,000.00 

March  3,  1870   25,000.00 

June  14,  1880    25,000.00 

March  8,  1881   30,000.00 

August  2,  1882    20,000.00 

July  5,  1884   5,000.00 

Au^niHtS,  188()   10,000.00 

Aujjust  11,  1888    7,  500.  00 

  142,500.00 

For  inland  water  route,  etc. : 

September  19,  1800   10,  000.  00 

July  13,  1892   9,000.00 

August  18,  1894    10,000.00 

June  3,  1896    10,  000.  00 

March  3,  1899   8,000.00 

  47,000.00 

Total   285,000.00 

Amount  received  from  sale  of  property  to  other  works   2, 169.  69 

Aggregate   287, 169. 69 


COMMERCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  the  inland  water  route  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  during  the  calendar 
year  1900,  were  compiled  from  a  statement  furnished  by  the  Albemarle  and  Chesa- 
peake Canal  Company: 


Articles. 

Amount. 

Value. , 

Lumber  

Tons. 
139, 704 
13, 615 
1,215 
116 
41, 306 

Dollars. 
931,585 
108, 924 
6,075 
9,847 
407,521 

Shingles  

Wood  

Railroad  ties  ;  

Total  

195,958 

1, 463, 952 

Movement  of  vessels. 


Class. 

Number. 

Average 
tonnage. 

1,983 
773 
531 
79 
276 

66 
51 
194 
35 

Sail  

Rafts  

Total  

3,642 
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Kg. 

IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

No  actual  operations  were  in  progress  during  the  fiscal  year  1901. 
The  expenditures  reported  were  for  a  cursory  examination  of  the 
improved  channel. 

The  amount  estimated  as  required  for  expenditure  in  the  fiscal  year 
1903  can  be  applied  with  advantage  to  the  commercial  interests  of  the 
harbor  in  giving  the  channel  the  dimensions  projected. 

This  improvement  is  in  the  collection  district  of  Albemarle,  N.  C,  and  Edenton, 
N.  C,  is  the  nearest  port  of  entry.  Nearest  light-house,  Roanoke  River  light,  North 
Carolina. 

No  revenue  was  collected  at  the  port  of  Edenton,  N.  C,  during  the  fiscal  year 
ended  June  30,  1901. 

Money  statement. 


July  1,  1900,  balance  unexpended   $186.  68 

June  30,  1901,  amount  expended  during  fiscal  year   8.  60 


July  1,  1901,  balance  unexpended   178.  08 

July  1,  1901,  outstanding  liabilities   4.  90 


July  1,  1901,  balance  available   173. 18 


Amount  (estimated)  required  for  completion  of  existing  project   6,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    6, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

By  act  approved — 

June  18,  1878    $4, 000 

March  3,  1879   1,000 

July  5,  1884   10,000 

August  5,  1886    2, 000 


Total  L   17,000 


COMMERCIAL  STATISTICS. 

A  full  statement  of  the  commerce  of  Edenton  Bay,  North  Carolina,  could  not  be 
obtained  for  the  calendar  year  1900.  The  freight  handled  by  one  line  amounted  to 
36,000  tons. 


Approximaic  amount  of  freight  of  all  kinds  shipped  and.  received  by  tvafer. 


Tons. 

1898   160,109 

1899   108,122 

1900    (Full  information  could  not  be  obtained. ) 
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K  lo. 

IMPROVEMENT  OK  ROANOKE  RJVIOR,  NORTH  CAROIJNA. 

The  sna^'  boat  lioanoh'  was  employed  on  tli(^  I'iver  from  Septem))er 
5  to  Noveml)er  15,  11)00,  in  removiiio-  cliannel  obsti'uctions,  and  13 
trees,  "1  snap's,  1  lo<;",  and  I  stump  \\(^\\\  taken  out  and  ])la('(Hl  on  the 
baidv  durin*;'  tliat  ])erio(l.  In  addition,  the  banks  at  Shad  Island  Hend 
were  trimmed.  About  1  mile  above  the  mouth  of  the  streiun  an  old 
wharf,  which  was  found  tloatino-  in  the  river,  was  broken  up. 

Under  date  of  November  U),  1900,  proposals  for  adding  20  feet  to 
the  hull  of  the  sna<jf  boat,  remodelini^*  the  stern  so  as  to  give  the  boat 
better  baeking  qualities,  and  e(iui])ping  the  boom  with  a  1-yard  dredge 
bucket  were  invited  by  an  advertisement  published  in  certain  news- 
papers. The  bids  received  in  response  were  oi)ened  December  20, 
1900.  The  bid  of  Charles  J.  Colonna,  of  Berkley,  Va.,  for  $5,420, 
proved  to  be  the  lowest  for  the  work.  As  no  guaranty  accompanied 
this  proposal,  the  Chief  of  Engineers  directed  that  all  bids  be  rejected 
and  an  olier  from  Mr.  Colomia  to  do  the  work  for  the  consideration 
named  in  his  bid  l)e  entertained  and  accepted,  and  contract,  with 
bond,  executed  with  him  for  the  performance  of  the  work. 

The  contract  was  duly  executed  December  31,  1900,  and  the  boat 
was  deliv^ered  over  to  the  contractor  eJanuary  10,  1901.  The  extension 
and  alteration  required  were  finished  and  the  boat  returned  for  service 
April  5,  1901. 

After  being  rebuilt  the  snag  boat  was  assigned  to  dredge  the  bar  at 
North  Kiver,  North  Carolina,  but  as  unfavorable  weather  prevented 
satisfactory  progress,  this  work  was  stopped  temporarily,  and  an  exami- 
nation of  the  Roanoke  River  improvement  was  made  as  far  as  the 
old  steamboat  landing  near  Weldon,  N.  C,  primarily  to  ascertain 
work  necessary  to  open  up  a  navigable  channel  4  feet  deep  at  ordinary 
low  water  to  a  point  a  short  distance  alcove  that  place. 

It  is  proposed  to  apply  the  available  balance  reported  below  to 
providing  a  channel  from  just  below  the  site  of  the  old  railroad 
bridge  to  within  a  short  distance  of  Weldon,  N.  C,  and  to  the 
removal  of  channel  obstructions  in  the  lower  river  when  required. 

This  river  is  in  the  collection  district  of  Albemarle,  N.  C,  and  Edenton,  N.  C,  is 
the  nearest  port  of  entry.  Nearest  light-house,  Ronoake  River  light,  North  Carolina, 
at  mouth  of  river;  nearest  fort.  Fort  Monroe,  Va. 

No  revenue  was  collected  at  the  port  of  Edenton,  N.  C,  during  the  fiscal  year  ended 


June  30,  1901. 

Money  statement. 

July  1,  1900,  balance  unexpended   $25,  377.  96 

June  30,  1901,  amount  expended  during  fiscal  year   9,  596.  85 

July  1,  1901,  balance  unexpended   15,  781. 11 

July  1,  1901,  outstanding  liabilities   359.  33 

July  1,  1901,  balance  available   15,  421.  78 

Amount  (estimated)  required  for  completion  of  existing  project   41,  000.  00 
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APPROPRIATIONS. 


March  3,  1871   $20, 000 

June  10,  1872    10,  000 

March  3,  1873   10,  000 

June  23,  1874    5,  000 

August  2,  1882    5,  000 

July  5,  1884   3,  000 

August  5,  1886    20,  000 

August  11,  1888    40,000 

September  19,  1890    25,  000 


July  13,  1892   $50,000 

August  18,  1894    30, 000 

June  3,  1896    10,  000 


Total   228,000 

Amount  received  from  sale  of 

property  to  other  works   1,  338 

Aggrvigate   229,338 


ABSTRACT  OF  CONTRACT  IN  FORCE. 

Name  of  contractor:  Charles  J.  Colonna;  consideration,  $5,420. 

Date  of  approval:  January  8,  1901. 

Date  of  oeginning  work:  January  10,  1901. 

Date  of  expiration:  April  5,  1901. 


COMMERCIAL  STATISTICS. 


A  full  statement  of  the  commerce  could  not  be  secured  for  the  calendar  year  1900. 
The  replies  received  show  an  aggregate  of  27,432  tons  of  freight  carried  on  the  river 
during  that  year. 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  by  water. 


Tons. 

1870   150,000 

1890   182,700 

1891   376,181 


Tons. 

1892   42,  039 

1893   121,024 


K  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wreck  of  schooner  Emhlem  . — This  small  vessel  was  sunk  in  72  feet 
of  water,  at  mean  low  tide,  a  short  distance  off  from  the  engineer 
wharf  at  Fort  Monroe,  Va. 

The  removal  of  the  wreck  was  authorized  January  11,  1901,  and  the 
work -was  accomplished,  at  a  cost  of  ^642. 50,  b}^  means  of  explosives. 

Bids  for  removing  the  wreck  were  solicited  b}^  public  notice,  and 
the  award  for  the  work  was  made  to  Charles  W.  Johnston,  Avho  com- 
menced operations  Februar}^  11, 1901,  and  had  the  wreck  destroyed  b}^ 
the  15th  of  the  same  month.  The  contract  price  for  the  removal  was 
1550. 

Wreck  of  dredge. — The  wreck  of  this  craft  was  in  about  31  feet  of 
water,  at  low  tide,  6  miles  southwest  from  Old  Plantation  light-house, 
Chesapeake  Bay.  Its  removal  was  authorized  February  27,  1901,  and 
under  date  of  March  19,  1901,  proposals  for  the  work  were  invited  by 
advertisement  inserted  in  certain  newspapers,  with  the  result  that  a 
contract  was  entered  into  with  Charles  T.  Johnston,  May  10,  1901,  to 
execute  the  work  for  $1,523. 

The  contractor  began  work  June  11,  and  had  destroyed  the  wreck 
as  called  for  l)v  the  contract,  on  June  20,  1901.  The  total  cost  was 
11,871.75. 
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K  12. 

EXAMINATION  AND  ESTIMATE  OF  COST  OF  JMPROVING  NORFOLK 
HAlvROR,  VIRGINIA,  IN  VJCINITY  OF  PIFU  OF  SOUTHERN  RAILWAY 
COMPANY. 

[I'rintod  in  House  Doc.  No.  74,  Fifty-Hixth  Coiigross,  sc'(!on(l  ses.sion.] 

Offkie  of  the  Chief  of  Kngineeus, 

United  States  Army, 
WdshitH/tov ,  N^ovemhev  ^'B^  1900. 
Sir:  I  have  the  honor  to  .submit  herewith  copies  of  letters,  dated 
Aii^'iist  16  and  November  9,  1900,  from  Maj.  »!.  B.  Quinn,  Corps  of 
Engineers,  containino-  report  upon  preliminary  examination  and  i)lan 
and  estimate,  respectively,  with  a  view  to  remove  })ar  and  secure  a 
deptii  of  138  feet  at  a  point  between  the  28-foot  channel  and  the  pier  of 
the  Soutlunn  Railway  Compan}^  near  Norfolk,  Va.,  required  })y  the 
emergency  river  and  harbor  act  of  June  G,  1900. 

The  locality  is  considered  by  the  local  officer  and  the  division  engi- 
neer. Col.  Peter  C.  Hains,  Corps  of  Engineers,  to  be  worth}^  of  improve- 
ment b}^  the  United  States  to  the  extent  of  obtaining  a  depth  of  28  feet 
at  mean  low  water  from  the  channel  to  within  75  feet  of  the  established 
pierhead  line.  The  estimated  cost  of  the  necessary  dredging  is  $20,000, 
which  includes  contingencies. 

Veiy  respectfully,  3^our  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers.^ 

U.  S.  Ariny. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary   examination  of   NORFOLK  HARBOR,  VIRGINIA,  WITH  A 

view  to  removing  bar  and  securing  depth  of  28  feet  at 
point  between  the  28-foot  channel  and  the  pier  of  the 
southern  railway  company. 

United  States  Engineer  Office, 

Norfolk,  Va.,  August  16,  1900. 
General:  In  compliance  with  the  instructions  contained  in  the  letter 
from  your  office,  dated  Jul}^  3, 1900,  in  connection  with  the  preliminary 
examinations  authorized  to  be  made  under  the  provisions  of  the  emer- 
gency river  and  harbor  act  approved  J une  6, 1900,  and  assigned  to  me 
for  investigation  and  report,  I  have  the  honor  to  submit  the  following 
as  to  the  locality  described  in  the  item  of  the  above-mentioned  act 
quoted  below: 

Norfolk :  To  remove  bar  and  secure  depth  of  twenty-eight  feet  at  point  between 
the  twenty-eight-foot  channel  and  the  pier  of  the  Southern  Railway  Company  near 
Norfolk,  Virginia. 

The  Southern  Railway  owns  three  piers  at  Pinner  Point,  near  Nor- 
folk, and  in  front  of  each  about  the  same  condition  as  to  depth  of  water 
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exists.  The  28-foot  channel  is  about  500  feet  distant  from  the  outer 
ends  of  the  piers.  The  least  depth  between  the  piers  and  the  channel 
is  25  feet  at  mean  low  water,  although  opposite  the  sides  of  the  wharves, 
except  on  the  upper  side  of  pier  No.  2,  depths  greater  than  28  feet  at 
mean  low  water  exist  out  to  the  dredged  channel.  Between  the  lower 
side  of  the  center  pier  and  the  upper  side  of  the  lower  one,  outside  of. 
the  pier  line  and  opposite  the  slip  space  between  said  piers,  a  lump 
covering  an  area  of  375  by  350  feet,  with  depths  of  from  18  to  27  feet 
at  mean  low  water,  is  located. 

The  object  of  the  item  authorizing  the  preliminary  examination  is 
evidently  intended  to  cover  the  removal  of  the  lump  between  the  chan- 
nel and  one  of  the  piers  of  the  railway  alluded  to  therein,  and,  since 
complaint  has  been  made  of  a  steamship  grounding  on  leaving  the 
upper  side  of  the  lower  pier,  it  is  presumed  to  refer  to  that  one. 

Off  the  end  of  this  pier,  about  140  feet  from  the  lower  corner  and 
240  feet  from  the  upper  corner,  there  is  a  lump  over  which  there  is  from 
25  to  27  feet  of  water  at  mean  low  tide.  From  the  end  of  the  pier  to 
the  28-foot  channel  is  about  500  feet.  The  cost  of  removal  of  this 
obstruction  would  not  amount  to  much,  but  the  work  would  seem  to 
be  of  a  private  character.  In  a  straight  line  from  either  side  of  the 
pier  there  is  sufficient  depth  to  the  channel,  but  it  is  not  always  prac- 
ticable for  a  ship  to  go  from  the  wharf  in  a  direct  line,  as  the  chan- 
nel would  be  too  narrow  to  turn  either  down  or  up  stream  without 
delay,  and  then  with  strong  wind  or  tide  it  would  be  impossible  to 
keep  the  ship  on  the  course  to  the  channel,  especially  as  they  most 
always  back  out  from  the  pier. 

Those  interested  are  desirous  of  having  the  area  in  front  of  all  the 
piers  at  Pinner  Point  dredged  to  28  feet  at  mean  low  water,  and  I  think 
it  would  be  of  advantage  to  the  large  commerce  of  the  harbor  of  Nor- 
folk to  have  this  work  done,  as  it  would  increase  the  facilities  for  dock- 
ing ships  at  the  piers  and  would  permit  of  vessels  anchoring  off  the 
docks  without  encroaching  to  such  a  great  extent  as  they  now  do  upon 
the  navigable  channel.  This  would  not  cost  so  very  much,  and  the 
improvement  would  be  of  advantage  to  most  all  the  commercial  inter- 
ests of  the  harbor. 

Under  the  project  for  attaining  25  feet  at  mean  low  water  in  Norfolk 
Harbor,  dredging  to  that  depth  above  the  car-barge  slip  at  Pinner 
Point  has  been  carried  to  within  75  feet  of  the  established  pierhead 
line,  and  I  am  of  the  opinion  that  the  dredging  to  a  depth  of  28  feet 
at  mean  low  water  between  that  point  to  and  opposite  the  breakwater 
below  the  Southern  Kailway  pier  No.  4,  from  the  28-foot  channel  to 
within  75  feet  of  the  pier  line,  is  justified  by  the  commercial  interests 
that  would  be  benefited. 

The  freight  handled  from  the  wharves  of  the  Southern  Railway  at 
Pinner  Point  amounted  to  about  445,000  tons  during  the  calendar  year 
1899.  The  maximum  draft  of  vessels  sailing  from  the  piers  is  28  feet 
7  inches. 

The  necessary  data  for  the  preparation  of  a  project  and  plan  of 
improvement,  with  estimated  cost,  can  be  compiled  at  an  expense  not 
exceeding  $100,  which  can  ])e  paid  from  the  available  balance  for 
"improving  harbor  at  Norfolk,  Va." 

The  locality  Avhich  I  have  described  is  worthy  of  improvement,  but 
if  it  is  considered  that  the  item  of  the  act  onl}"  applies  to  the  lower 
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of  tlio  Southern  Ruilway  I  do  not  ('()nsi(h'r  that  the  United  States 
IS  \vari*!in((Ml  in  undiM'tjikinii' (lie  \  (M-y  small  amonntof  work  necessary, 
which  would  l)e  of  little  uraclical  sci  \  ice  to  the  o(Miei';il  commerce. 
Respectfully  subm i tte( I . 

elAMKS  B.  QUINN, 

Major ^  C(/rj)s  of  Enginem. 

Bri^-.  (len.  John  M.  Wilson, 

Chief  of  KiKjlneer^^U.  /S.  A. 
('riirouiiii  the  Division  Engineer.) 

[I'Mr.st  iiuli)rseinont.] 

Fort  Banks,  Mass.  ,  August  20,  1900. 
Respectfully  submitted  to  the  Chief  of  Eno-ineers,  United  States 
Army. 

The  main  ship  channel  l)eiii<^  the  av^enue  provided  ])v  the  United 
States  for  oeneral  conunerce,  it  is  expected  that  priviite  owners  will  as 
a  rule  dredge  at  their  own  expense  from  the  channel  to  the  piers.  In 
this  case  the  harbor  lines  are  located  so  far  from  the  main  channel 
that  dredging  between  them,  so  as  to  afi'ord  shipping  the  means  of 
reaching  the  docks,  seems  justified  by  the  important  interests  involved. 

In  my  opinion  the  work  referred  to  is  worthy  of  being  done  by  the 
Government. 

Very  respectfully,  Peter  C.  Hains, 

Colonel^  Engineers., 
Division  Engineer,  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  2Jf,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  report  relates  to  a  preliminary  examination  at  Norfolk  Harbor, 
Virginia  (full  text  of  item  quoted  within),  required  by  the  emergency 
river  and  harbor  act  of  June  6,  1900. 

Those  interested  in  improvements  at  Pinner  Point  are  desirous  of 
having  the  area  in  front  of  all  the  piers  there  dredged  to  28  feet  at 
mean  low  water. 

Under  the  project  for  obtaining  25  feet  at  mean  low  water  in  Nor- 
folk Harbor,  dredging  to  that  depth  above  the  car-barge  slip  at  Pinner 
Point  has  been  carried  to  within  75  feet  of  the  established  pierhead 
line,  and  Major  Quinn  is  of  opinion  that  the  dredging  to  a  depth  of  28 
feet  at  mean  low  water  between  that  point  to  and  opposite  the  break- 
water below  the  Southern  Railway  pier  No.  4,  from  the  28-foot  chan- 
nel to  within  75  feet  of  the  pier  line,  is  justified  by  the  commercial 
interests  that  would  be  benefited. 

Inviting  attention  to  the  views  of  the  division  engineer  contained  in 
preceding  indorsement,  I  recommend  that  the  local  officer  be  directed 
to  prepare  a  plan  and  estimate  of  cost  of  improvement  in  accordance 
with  his  views  expressed  within. 

A.  Mackenzie, 
Acting  CJdef  of  E)igineers. 
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[Third  indorsement.] 

War  Department, 

August  25, 1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scofield, 

Chief  Clerk. 


PLAN  AND  ESTIMATE  OF  COST  FOR  THE  IMPROVEMENT  OF  THE  PORTION 
OF  NORFOLK  HARBOR,  VIRGINIA,  IN  VICINITY  OF  PIERS  AT  PINNER 
POINT. 

United  States  Engineer  Office, 

Norfolk,  Ya. ,  November  9,  1900. 

General:  In  compliance  with  the  instructions  contained  in  the  let- 
ter from  your  office  dated  August  29,  1900,  relative  to  the  submission 
of  a  plan  and  estimate  for  the  improvement  of  the  portion  of  Norfolk 
Harbor,  Virginia,  in  the  vicinity  of  the  piers  at  Pinner  Point,  I  have 
the  honor  to  make  the  following  report: 

In  my  pi'eliminary  report  upon  the  subject  of  the  improvement 
desired  at  the  locality  above  mentioned,  dated  August  16, 1900, 1  stated 
that  the  area  in  front  of  the  wharves  at  Pinner  Point  from  opposite 
the  breakwater  on  the  north  side  of  the  pier,  near  the  mouth  of  the 
Western  Branch  of  the  Elizabeth  River,  to  opposite  the  car-barge  slip 
on  the  south  was  worthy  of  improvement  to  the  extent  of  attaining  a 
depth  of  28  feet  at  menn  low  water  from  the  channel  to  within  75  feet 
of  the  established  pierhead  line,  out  to  which  line  all  wharves  con- 
structed at  the  point  extend. 

My  estimate  for  dredging  over  the  area  described  is  as  follows: 

For  removing  and  depositing  130,000  cubic  yards,  scow  measurement,  of      •  . 

mud  mixed  with  sand,  at  14  cents  per  cubic  yard   $18,  200 

Contingencies,  inspection,  etc   1,  800 

Total   20,000 

If  it  should  be  advantageous  to  include  the  work  under  specifica- 
tions for  other  dredging  to  be  done  in  the  harbor,  it  is  quite  probable 
that  a  saving  in  the  estimated  cost  would  result. 

At  present  there  are  in  existence  and  actual  use  five  large  warehouse 
wharves  and  a  car- barge  slip.  Three  of  these  wharves  are  owned  by 
the  Southern  Railway,  and,  of  the  other  two,  one  each  b}^  the  Atlantic 
Coast  Line  an  '  Norfolk  and  Carolina  Railroad.  The  car-fioat  slip  is 
used  by  all  three  of  the  lines  in  barging  inbound  and  outbound  freight 
in  cars  to  and  from  their  wharves  in  Norfolk.  The  total  shipments  of 
freight  from  the  piers  at  Pinner  Point  last  year  amounted  to  about 
445,000  tons.  Of  this  106,972  tons  was  for  export  and  was  carried  in 
36  ships,  drawing  from  18  to  29  feet,  which  called  at  the  wharves  for 
cargo.  Out  of  that  number  16  were  of  too  great  a  draft  to  either 
land  or  leave  the  piers  during  the  low- water  period  without  great 
danger  of  grounding  on  the  shoal  places  directly  in  front  of  each  pier. 
The  average  draft  of  the  ships  which  called  at  the  piers  in  1899  was 
24  feet  3  inches. 

I  feel  satisfied  that  the  improvement  is  warranted.  The  expenditure 
necessary  to  do  the  work  is  not  large,  and  when  the  improvement  has 
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IxHMi  niado  tlicso  vvliJii'V(\s  will  luivc  mo  hcttci-  fjKMlit ios,  coiisidcriiio- 
lluMT  ivijuiiHMnonts,  Mum  (liose  of  {\h\  wwwr  luirbor,  wlici'c  dicd^iri^- 
1ms  1hm>ii  cjin  iod  to  within  the  samo  distance,  of  the  pioi'head  line  as 
is  ])r()|)()sod  in  the  case  of  the  locality  mentioned. 

'V\ny  locality  is  worthy  of  improvement,  in  my  opinion,  to  th(?  extent 
s(^t  forth  herein. 

Respectfully  submitted. 

ffAMES  B.  QuiNN, 

Maj<n\  Cmya  of  Engmeers. 

Brig.  Gen.  eFoHN  M.  Wilson, 

Chief  of  Engineers^  U.  /S.  A. 
(Through  the  Division  Engineer.) 

[First  iiulorsenient.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  November  IS,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

To  identif}^  this  report  with  the  report  on  the  preliminary  examina- 
tion, the  item  in  the  emergency  river  and  harbor  act  jipproved  June 
6,  1900,  authorizing  the  survey,  is  given,  as  follows: 

Norfolk:  To  remove  bar  and  secure  depth  of  twenty-eight  feet  at  point  between 
the  twenty-eight-foot  channel  and  the  pier  of  the  Southern  Railway  Company  near 
Norfolk,  Virginia. 

In  m}^  indorsement  on  the  report  of  the  preliminary  examination  I 
stated  that  "  the  main  ship  channel  being  the  avenue  provided  by  the 
United  States  for  general  commerce,  it  is  expected  that  private  owners 
will,  as  a  rule,  dredge  at  their  own  expense  from  the  channel  to  the 
piers.  In  this  case  the  harbor  lines  are  located  so  far  from  the  main 
channel  that  dredging  between  them  so  far  as  to  afford  shipping  the 
means  of  reaching  the  docks  seems  justified  by  the  important  interests 
involved."    That  is  still  my  judgment. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  locality  is 
worthy  of  improvement  by  the  General  Government  to  the  extent 
indicated  in  this  report. 

Peter  C.  Hains,  . 

Colonel,  Corps  of  Engineers, 
Di/vision  Engineer,  Southeast  Division. 


K  13. 

EXAMINATION  AND  SURVF.Y  OF  APPOMATTOX  RIVER,  VIRGINIA. 
[Printed  in  House  Doc.  No.  139,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  December  ^,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
August  22,  1900,  and  November  23,  1900,  by  Maj.  James  B.  Quinn, 
Corps  of  Engineers,  upon  examination  and  resurvey,  respectivel}^,  of 


1468     REPORT  OP  THE  CHIEF  OF  ENGINEERS,  TJ.  S.  ARMY. 


Appomattox  River,  Virginia,  authorized  by  the  emergency  river  and 
harbor  act  approved  June  6,  1900. 

Appomattox  River  forms  the  harbor  of  Petersburg,  Va.,  and  the 
11.5  miles  of  river  between  Petersburg  and  the  mouth  in  James  River 
has  for  many  years  been  undei'  improvement  with  a  view  of  securing 
a  depth  of  12  feet  at  high  water.  The  difficulties  attending  the  main- 
tenance of  such  a  channel  are  due  to  the  volumes  of  sand  brought 
down  by  every  freshet  and  deposited  in  the  harbor  and  river  below. 
The  resurvey  authorized  by  the  act  of  June  6,  1900,  has  for  its  object 
the  preparation  of  a  plan  and  estimate  of  cost  for  the  deflection  of  the 
river  at  Petersburg  in  order  to  prevent  these  obstructive  deposits. 

The  project  presented  by  Major  Quinn  provides  for  the  construction 
of  a  dam,  training  dike,  etc.,  at  an  estimate  cost  of  1266,915,  and  |6,000 
a  year  for  maintenance  for  several  years  afterwards,  and,  in  his  opinion, 
the  improvement  is  justified  by  the  commercial  interests  involved. 

In  forwarding  the  survey  report,  the  division  engineer,  Col.  Peter  C. 
Hains,  Corps  of  Engineers,  states  that  the  plan  proposed  is  feasible, 
but  that  in  his  opinion  the  estimate  is  too  small,  and  the  total  cost  of 
the  work  will  be  not  less  than  $400,000,  and  |5,000  annually  for  main- 
tenance.   In  conclusion  he  says: 

In  my  opinion  this  work  is  worthy  of  being  undertaken  by  the  General  Govern- 
ment, provided  the  full  amount  of  $400,000  is  appropriated  at  one  time,  in  order  that 
the  work  may  be  carried  out  free  from  the  dangers  of  interruption  by  large  freshets. 

Very  respectful  1}^,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  JEngmeers, 

U.  jS.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary   examination   of   APPOMATTOX    KIVER,  VIRGINIA,  WITH 

a  view  to  the  deflection  of  the  river  at  petersburg. 

United  States  Enginf«er  Office, 

Norfolk,  Va.,  August  1900. 
General:  With  reference  to  the  item  in  the  emergency  river  and 
harbor  act  of  June  6,  1900,  as  to  the — 

Appomattox  River:  Resurvey  and  estimate  for  the  deflection  of  the  river  at 
Petersburg — 

I  have  the  honor  to  report  that  in  pursuance  with  the  instructions  con- 
tained in  Department  letter  of  July  3,  1900,  respecting  preliminary 
examinations  authorized  b}^  the  act  above  mentioned  and  assigned  to 
me,  I  have  made  a  preliminary  examination  of  the  Appomattox  River 
and  find  the  following  conditions  to  prevail: 

The  river  is  about  100  miles  long  and  drains  a  country  that  is  com- 
ing under  agricultural  cai"c  more  and  more  each  year.  In  consequence 
the  freshets  are  much  more  violent  than  in  former  years,  when  the 
drainage  basin  was  not  so  thoroughl}^  cultivated.  The  torrents  pro- 
duced carry  large  volumes  of  sand,  and  this  sand  is  deposited  in  the 
bed  at  various  places  in  the  river's  course,  notoriously  in  the  vicinity 
of  Petersburg. 


'V\w  v'wvv  lit  this  point  I'onns  tnc  hiir')()r()r  Pctcrshm-o-  jiiid  (he  coiii- 
uuM'coof  tho})lace  is(io}UMHl(Mit  upon  injiiMtiiiiiiii}^-  a  cliiiiuicl  luiobsli-iicted 
l)y  Aiiud  bars  hotween  tlio  ImfonviianuHl  place,  and  tlic  ,Iain('s  Uiv(M". 

'VUo  improvoniont  of  the  lU  niilos  of  river,  which  coui'sos  Ix'tween 
IVtershiiro-  and  tiie  flames  River,  has  been  the  subject  of  repeated  exam- 
inations and  reports,  and  it  is  not  believed  that  a  very  elaborates  exam- 
ination will  now  l)e  necessary  to  secure  all  the  data  which  recent  changes 
in  the  character  of  tlie  improvements  of  this  stream  may  have  brouj^ht 
about. 

'l\)-day  there  is  scarcely  ()-foot  navigation  to  Petersburg,  and  even 
this  dispth  of  water  is  unreliable,  and  the  commerce  is  greatly  damaged 
in  consecpience. 

The  city  has  kept  a  dredge  at  work  removing  the  sand  which  forms 
})ars  after  every  rise  in  the  stream  and,  as  the  volume  of  sand  is  steadily 
increasing,  the  (stfort  to  maintain  a  channel  is  well-nigh  impossible. 
The  uncertainties  of  a  contituious  channel  are  too  great  to  warrant  any 
enterprises  which  nuist  possess  evidences  of  permiuienc}^  to  insure  con- 
fidence. To  })ring  about  some  assurance  that  the  stream  will  not  be 
blockaded  at  unexpected  intervals  a  project  has  been  presented  which 
seems  to  atford  some  promise  of  relief. 

The  river  as  far  as  Petersburg  is  a  tidal  stream  under  ordinary  con- 
ditions, but  the  tidal  currents  are  not  sufficient  to  cause  any  satisfac- 
tory ^scouring  out  of  the  channel,  and  upon  certain  occasions  act  as 
counter  currents  to  the  descending  Hood  water  and  arrest  the  sand- 
burdened  currents,  producing  instantaneous  shoaling,  and  is  a  source 
of  almost  impossible  obstacle  for  successful  prevention  by  human 
agencies  so  long  as  the  migrating  sand  is  allowed  to  How  into  the 
harbor  at  Petersburg  unobstructed  and  at  will. 

It  is  obvious  that  if  this  stream  of  sand  could  be  diverted  the  shoal- 
ing of  the  harbor  would  be  obviated,  and  it  is  entirely  feasible  to  bring 
about  this  result  with  an  expenditure  which  is  entirely  within  the 
limits  of  due  economy. 

The  scheme  of  diversion  was  reported  upon  by  Captain  Fiebeger, 
Corps  of  Engineers,  in  1889  (see  p.  955  et  seq.,  Annual  Report  of 
the  Chief  of  Engineers,  United  States  Army,  Part  II,  1889),  and  it  is 
believed  that  with  some  additional  examinations,  which  would  not  cost 
much,  the  matter  can  be  sufficiently  elucidated. 

The  estimated  cost  of  verifying  some  of  the  notes  exhibited  in 
Captain  Fiebeger's  report,  and  gaining  such  information  relative  to 
existing  conditions  of  the  channel  and  other  matters  pertinent  to  the 
subject,  will  not  exceed  $400,  which  will  have  to  be  supplied  from  the 
appropriation  for  emergencies  in  rivers  and  harbors,  act  of  June  6, 
1900. 

The  city  of  Petersburg  is  improving  rapidly  and  is  more  and  more 
feeling  the  necessity  of  having  water  transportation  for  many  articles 
which  are  produced  in  its  vicinity.  There  is  a  large  amount  of  lum- 
ber shipped  under  present  adverse  conditions,  and  this  business  would 
be  greatly  benefited  by  better  facilities  than  those  now  offered.  The 
granite  quarries  in  the  vicinity  would  be  greatly  benefited  and  the 
manufacturers  would  be  also  greatly  favored.  A  shipyard  is  already 
under  course  of  construction,  and  to  such  an  institution  navigable  water 
is  a  self-evident  necessity. 

Beyond  verbal  representation  which  was  made  to  me,  I  have  nothing 
relative  to  the  nature  of  the  commerce  to  be  benefited  beyond  that 
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which  is  to  be  found  in  the  annual  report.    I  am  promised  written 
statements  upon  such  matters  by  those  interested,  and  I  am  convinced 
that  from  what  I  have  had  presented  to  me  and  from  personal  observa- 
tion that  the  improvement  is  a  worthy  one  and  should  be  made. 
Respectfully  submitted. 

James  B.  Quinn, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  jS.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Fort  Banks,  Mass.  ,  August  ^4.,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers. 
More  than  $400,000  has  been  expended  by  the  United  States  in  try- 
ing to  improve  this  river,  yet  the  controlling  depth  is  now  only  about 
what  it  was  when  work  was  commenced. 

The  stream  is  worthy  of  improvement  if  it  can  be  done  at  reasonable 
cost.    I  recommend  that  the  survey  be  made  if  the  funds  recommended 
to  be  allotted  by  the  district  engineer  are  available. 
Very  respectfully, 

Peter  C.  Hains, 

Colonel  Engineers^  Division  Engineer 

Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  30, 1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  report  relates  to  a  preliminary  examination  of  Appomattox 
River,  Virginia  (full  text  of  item  quoted  within),  required  by  the  pro- 
visions of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

The  local  engineer  is  of  opinion  that  it  is  entirely  feasible  to  effect 
the  improvement  of  the  river  as  contemplated  in  the  act  by  an  expendi- 
ture within  the  limits  of  due  economy,  and  that  the  work  is  one  worthy 
of  being  undertaken  by  the  General  Government. 

The  division  engineer  is  of  opinion  that  the  stream  is  worth}^  of 
improvement  if  it  can  be  done  at  reasonable  cost. 

I  recommend  that  the  local  engineer  be  directed  to  prepare  a  plan 
and  estimate  of  cost  of  improvement  proposed,  from  the  results  of 
which  an  opinion  may  be  formed  as  to  the  amount  of  improvement 
that  may  be  justified  by  the  commerce  involved. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Ar?}iy, 

[Third  indorsement.] 

War  Department, 

August  ol,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 
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suiivloy  of  arih)matt()x   uivfk,  vikcjinia,  with  a  viiow  to  the 
deflection  of  tiik  kivfit  at  pkteusbukg. 

United  Statfs  Knoinkeu  Office, 

Norfolk,  V(L,  Noveinler  9Ji,  1900. 
GENERAiii  In  obcdiciu'o  to  instructioiiH  contained  in  letter  from  your 
olHee  of  September  5,  1900,  I  have  the  honor  to  report  an  follows  as  to 
survey  of — 

Appomattox  River:  Resurvey  and  CHtiniate  for  the  dctlection  of  tlie  river  at 
Pt^tersbiirg. 

The  deflection  of  the  river  at  Petersburg  is  not  a  new  subject.  Jt 
has  been  under  consideration  for  a  lon^  time.  Capt.  Thomas  Turtle, 
Corps  of  P]noineers,  United  States  Army,  reported  upon  it  in  188^, 
Lieut,  (t.  fF.  Fiebeo-er,  Uor})s  of  Kno-jucers,  United  States  Army,  sub- 
mitted a  report  on  same  subject  in  1889,  and  in  1898  Lieut.  Edward 
Burr,  Uorps  of  Eno-ineers,  linited  States  Army,  made  further  report. 
In  all  of  these  reports  the  feasibility  is  admitted  and  they  differ  mainly 
upon  the  methods  to  be  emplo^^ed. 

Since  these  reports  were  submitted  some  slight  changes  have  occurred 
in  the  extension  of  the  tracks  of  the  Richmond  and  Petersburg  Rail- 
road and  the  construction  of  roadways  for  vehicles  to  pass  beneath 
the  tracks. 

The  examination  has  been  confined  to  verification  of  previous  surveys, 
and  nothing  has  been  found  to  warrant  the  presentation  of  new  maps, 
those  submitted  with  Lieutenant  Fiebeger's  report  in  1889  being  suffi- 
cienth^  correct  for  purposes  of  estimate  and  description  of  project. 

The  Appomattox  River  at  Petersburg  forms  the  harbor,  and  the 
difficulties  attending  its  maintenance  are  due  to  the  vohimes  of  sand 
deposited  in  the  harbor  by  every  occurring  freshet.  The  efforts  to 
secure  a  useful  depth  for  navigation  as  far  as  the  bridge  across  the 
stream  at  Petersburg  have  been  rendered  ineft'ective  in  consequence  of 
the  very  considerable  constriction  of  the  channel  at  the  bridge  or  upper 
limit  of  the  harbor  by  a  rock  ledge  v^hich  crosses  the  river  at  this  point, 
which  impedes  the  flow  of  the  stream  to  such  an  extent  that  sand  borne 
by  the  current  above  this  point  is  dropped  below  it,  a  condition  which 
is  augmented  by  the  action  of  the  tide  at  certain  stages. 

The  river  being  a  tidal  one  within  the  limits  of  the  surve}^  the  navi- 
gable requirements  can  be  served  without  any  dependence  upon  the 
volume  of  water  flowing  in  the  stream  above  Petersburg,  and,  under 
the  circumstances  at  present  prevailing,  would  be  better  if  this  flow  of 
water  was  entirely  cut  ofi'. 

The  situation  admits  of  such  a  solution. 

It  is  proposed  to  divert  the  water  above  the  bridge  so  as  to  cause  the 
river  to  pursue  a  course  away  from  the  navigable  channel  and  deposit 
the  sand  carried  b}^  it  in  a  location  where  it  may  do  some  good  rather 
than  be  a  nuisance  as  at  present. 

To  accomplish  this  object  I  respectfully  recommend  that  a  dam  be 
constructed  at  the  bridge  of  such  height  that  at  extreme  flood  stages 
the  water  may  escape  over  it.  To  then  open  up  the  old  unused  chan- 
nel as  previously  recommended. 

To  accommodate  the  wagon  traffic,  which  would  be  interrupted  by 
excavating  for  the  new  channel,  a  pile  bridge  can  be  built  at  the  foot 
of  Second  street  to  connect  with  the  Richmond  and  Petersburg  turn- 
pike. 
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Where  the  railroad  crosses  this  proposed  new  channel  the  embank- 
ment will  have  to  be  cut  and  a  bridge  constructed,  giving-  a  clear 
waterway  of  not  less  than  240  feet. 

The  diking  below  the  island  to  confine  the  flood  water  to  the  new 
channel  can  be  best  constructed  with  the  material  removed  during  the 
excavation  of  the  new  channel. 

Estimate. 

Excavating  channel  200  feet  wide  to  low  water,  351,000  cubic  yards,  20  per 


cent                                                         .    $70,000 

Railroad  bridge   36,  300 

Dam  and  waste  weir   45,  000 

Dike,  249,000  cubic  yards,  20  per  cent   49,  800 

Riprap  or  other  protection   10,  000 

Pile  bridge  for  roadway   10, 000 

Condemned  property   10,  000 

20-inch  cast-iron  pipe,  valve,  grating,  etc   1,  000 

Engineering  and  contingencies,  15  per  cent   34,  815 


Total   266,915 


The  cost  of  maintenance  for  several  years  would  amount  to  about 
16,000  per  year. 

I  believe  the  project  can  be  carried  out  for  the  sum  named,  and  I 
believe  that  the  improvement  is  worthy,  for  the  reasons  set  forth  in 
the  accompan3ang  letter  from  a  committee  of  prominent  citizens  of 
Petersburg,  to  which  attention  is  earnestly  invited. 

Respectfully  submitted. 

James  B.  Quinn, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  Novemher  ^8, 1900. 

Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

More  than  $1,000,000  have  been  expended  in  attempts  to  improve 
the  Appomattox  Riv  er  in  order  to  give  the  relief  to  commerce  that  its 
unquestionable  importance  demands.  Of  this  sum  the  city  of  Peters- 
burg has  expended  over  $600,000.  The  object  has  been  to  obtain  and 
maintain  a  12-foot  navigation,  and  to-da}^  there  are  scarcely  6  feet. 
Efforts  in  the  past  toward  improving  the  river  have  been  mostl}^  con- 
fined to  dredging  and  regulating  works.  These  might  have  given  the 
desired  navigation  were  it  not  for  the  deterioration  of  the  channel, 
caused  in  great  part  by  the  freshets  coming  from  the  river  above  the 
head  of  navigation  at  Petersburg. 

This  plan  of  diverting  the  upper  waters  of  the  river  at  a  point  near 
Petersburg  is  feasible,  and  in  my  judgment  will  ameliorate  the  existing 
conditions,  although  it  will  not  accomplish  the  result  of  entirely  rid- 
ding the  navigable  portion  of  the  river  of  sediment  deposited  by 
freshets  from  tributaries  like  Lieutenant  Run  and  others  that  flow 
into  it.  In  addition  there  will  be  deposits  from  the  streets  of  Peters- 
burg and  from  the  watershed.  Even  then,  in  my  opinion,  the  scheme 
is  practicable  only  if  operations  can  be  carried  on  expeditiously  and 
continuously  to  completion,  and  the  cost  of  annual  maintenance 
promptly  provided  after  the  work  is  finished. 
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I  jiiu  of  tlio  opinion  that  tho  ostimatc  is  too  .small;  that  the  total 
cost  of  tho  iinprovoiiioiit  will  n^ich  a  sum  not  loss  than  $400, OOO,  with 
an  ainuial  cost  of  $5,000  for  maintenance.  A  channel  of  larger  dimen- 
sions to  carry  off  freshets  must,  in  my  opinion,  be  provided.  The 
conunercial  interests  involved  justify  it. 

In  my  opinion  this  work  is  worthy  of  being  undertaken  by  the  Gen- 
eral (Tovernment,  provided  the  full  amount  of  $400,000  is  appropriated 
at  on(^  time,  in  order  that  the  work  may  be  carried  ovit  tree  from  the 
dangers  of  interruption  by  large  freshets. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Divuion  Engineer^  Southeast  Division. 


LETTER  FROM  PROMINENT  CITIZENS  OF  PETERSBURG,  VA. 

Petersburg,  Va.,  October  10,  1900. 
Major:  The  United  States  Government  has  expended  over  $400,000  and  the  city 
of  Petersburg  over  $600,000  in  the  improvement  of  the  Appomattox  River,  and  the 
result  shows  that  no  permanent  benefit  can  be  hoped  for  under  the  plan  that  has 
been  followed. 

p]very  freshet  brings  down  from  the  upper  country  sand  and  mud  that  is  deposited 
as  soon  as  it  reaches  the  head  of  the  tide  water,  thus  filling  our  harbor  and  the  chan- 
nel with  shoals  and  bars.  The  more  the  forests  are  cut  down  and  the  country  opened 
up  for  agriculture,  the  worse  this  wash  becomes  and  the  greater  the  quantity  of  sand 
to  be  removed  by  the  dredge.  In  fact,  it  is  now  a  serious  question  with  us  where  to 
put  this  sand,  so  great  is  the  quantity  that  we  have  had  to  dredge  out.  The  removal 
of  this  deposit  entails  an  annual  expense  of  from  ten  to  twenty  thousand  dollars  to 
maintain  an  indifferent  channel,  with  no  certainty  that  it  will  not  be  closed  by  one 
night  of  hard  rain. 

We  are  now  seeking  to  maintain  9  feet  of  water,  as  less  would  be  useless,  but 
unless  some  relief  can  be  obtained  we  will  be  forced  to  abandon  the  river  altogether 
and  regard  the  money  so  far  invested  as  thrown  away.  One  fact  has  been  estab- 
lished, and  that  is  that  the  only  obstacle  to  our  success  is  the  sand  brought  down 
from  the  upper  country;  and  one  remedy  is  clearly  pointed  out — prevent  this  sand 
from  entering  the  harbor  and  channel.  This  can  be  done  by  deflecting  the  freshet 
water  at  a  point  above  our  harbor  into  an  old  unused  waterway  to  the  north  and 
west  of  our  present  channel.  To  do  this,  Major  Casey,  the  United  States  engineer, 
estimated  would  require  $200,000,  and  he  strongly  urged  in  his  report  last  year 
that  this  amount  be  appropriated  for  the  purpose.  He  said  to  our  committee  that 
waited  on  him  to  present  this  matter  that  the  work  ought  to  be  done  on  the  ground 
of  economy,  as  the  sum  now  required  annually  for  temporary  mitigation  would  rep- 
resent an  extortionate  rate  of  interest  on  the  amount  needed  to  give  permanent  and 
absolute  relief. 

Certain  able  and  successful  advocates,  two  thousand  years  ago,  in  presenting  the 
claim  of  a  Roman  centurion,  thought  it  not  unbecoming  to  plead  that  he  was  worthy 
of  kindness  at  the  hands  of  the  Master,  and  stated  that  he  had  built  them  a  synagogue; 
and  so  it  is  not  inappropriate  that  we  call  to  your  attention  the  worthiness  of  our 
city,  in  that  she  has,  under  the  direction  of  your  engineers,  with  lavish  hand  expended 
her  money  to  build  that  which  without  your  help  now  will  be  the  costly  mausoleum 
of  her  fondest  hopes  for  maritime  importance. 

And  now  that  you  may  see  the  use  that  Petersburg  has  for  cheap  water  transporta- 
tion, we  will  mention  a  few  of  the  many  facts  that  we  have  at  hand.  .  The  annual 
internal-revenue  receipts  at  the  office  of  Col.  James  D.  Brady,  in  this  city,  amount 
to  nearly  $4,000,000.  We  receive  15,000,000  pounds  of  leaf  tobacco  a  year.  Ten 
million  pounds  are  manufactured,  and  of  this  8,000,000  pounds  are  exported,  being 
four-fifths,  or  80  per  cent,  of  the  total  amount  exported  from  the  whole  of  the  United 
States.  There  are  made  here  1,200  trunks  and  1,500  traveling  bags  and  suit  cases  a 
day.  We  make  silks  from  the  cocoon,  employing  1,200  hands,  and  shipping  the 
whole  product  to  New  York. 

This  is  the  Spanish  peanut  market  of  the  world.  The  crop  handled  here  and 
shipped  amounts  to  about  $2,000,000.  We  manufacture  20,000  tons  of  guano,  worth 
about  $15  a  ton.  One  factory  here  makes  3,000  pairs  of  pants  a  week,  and  sells  its 
output  from  New  York  to  New  Orleans.    Another  turns  out  60,000  dozen  pairs  of 
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hose  a  year,  and  the  industry  is  young.  Our  sumac,  bark  and  extract  works  handle 
some  6,000,000  pounds  of  sumac  and  4,000  tons  of  bark.  We  ship  over  $1,000,000 
worth  of  shoes  a  year,  from  the  Potomac  to  the  Gulf,  and  the  product  of  our  grain 
mills  is  worth  about  the  same  amount.  Our  cotton  mills  consume  nearly  10,000 
bales  of  cotton  a  year,  and  ship  much  of  their  output  to  China. 

We  have  granite  in  inexhaustible  quantities,  and  our  quarries  are  ready  with  every 
facility  to  place  it  on  suitable  vessels  for  transporting  it  as  soon  as  such  vessels  can 
come  for  it.  There  is  received  here  50,000,000  feet  of  lumber,  and  this  could  be 
doubled  if  larger  vessels  could  reach  our  wharves  to  load.  The  commerce  of  our 
port  is  about  200,000  tons,  worth  about  $1,500,000.  Of  the  136  different  kinds  of 
manufacturing  enterprises  in  this  city  we  have  mentioned  only  a  few,  and  of  these 
lumber  is  the  only  one  that  now  finds  its  outlet  by  water.  Other  manufactured 
products  will  use  this  mode  of  transportation  as  soon  as  coastwise  vessels  can  come 
to  our  wharves.  We  might  mention  that  thousands  of  the  shot  and  shell  for  the 
Government  are  made  by  a  foundry  here,  and  that  a  light-ship  to  be  fully  equipped 
as  a  steamer  is  now  being  built  in  our  shipyard,  but  these  facts  are  already  known 
to  you. 

Very  respectfully,  Carter  R.  Bishop, 

Chairman  River  and  Harbor  Committee. 
N.  T.  Patterson,  Jr., 
President  Common  Council. 
Bartlett  Roper, 
President  Chamber  of  Commerce. 
Charles  Hall  Davis, 
President  Young  Men^s  Business  Association. 


Maj.  James  B.  Quinn, 

Corps  of  Engineers,  U.  S.  A. 


K  14. 

EXAMINATION  AND  SURVEY  OF  PAGAN  RIVER,  VIRGINIA. 

[Printed  in  House  Doc.  No.  88,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  Novemher  ^6^  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports 
dated  August  23  and  November  19,  1900,  by  Maj.  James  B.  Quinn, 
Corps  of  Engineers,  upon  preliminary  examination  and  survey,  respec- 
tively, of  Pagan  River  from  Smithfield,  Va.,  to  James  River,  with  a 
view  to  securing  a  channel  80  feet  wide  and  10  feet  deep  at  mean  low 
tide,  or  such  improvement  as  may  be  found  expedient,  made  in  accord- 
ance with  requirements  of  the  emergenc}^  river  and  harbor  act  of  June 
6,  1900. 

Major  Quinn  states  that  a  channel  of  less  than  80  feet  width  and  8 
feet  depth  would  be  of  little  service.  The  estimated  cost  of  a  channel 
8  feet  deep,  the  width  remaining  the  same  as  it  is,  is  $28,870,  and  he 
states  that  the  locality  is  worthy  of  improvement  to  this  extent. 

The  division  engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers,  in 
forwarding  the  report  on  survey  to  this  office,  states  that,  for  reasons 
given,  he  is  of  opinion  that  the  river  is  not  worthy  of  improvement  to 
the  extent  indicated. 

Very  respectfuU}  ,  3'our  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers^ 

U,  /S,  Army, 

Hon.  Elihu  Root, 

Secretary  of  War, 
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riikmmlnauy  examination  of  tacan  kivkr  from  smitiifiem ),  va. , 
to  .iamk8  river,  with  a  view  to  se(ujrin(3  a  channel  so  feet 
wide  and  10  feet  deet  at  mean  low  tide,  or  such  imriiovement 
as  may  be  found  expedient. 

United  States  Enotneer  Office, 

AWfo/k,  \a.,  Au(jHHi  '2l'i,  1000. 
General:  In  jiccordancc  with  tho  instructions  contained  in  the  h'ttor 
from  your  ofhcc  dated  July  li,  lt)00.  rehitive  to  preliminary  examina- 
tions authorized  by  the  act  of  June  (j,  11)00,  and  assi<rned  to  me  for 
investij^ation,  I  have  the  honor  to  submit  the  following  report  as  to — 

Piifjan  River  from  Sniithfield,  Va.,  to  James  River,  with  a  view  to  securing;  a  ohan- 
iiel  80  feet  wide  and  10  feet  deep  at  mean  low  tide,  or  such  improvement  as  may  be 
found  expedient. 

The  Pagan  River  enters  the  James  River  on  the  south  side  about  7 
miles  above  Hampton  Roads,  and  extends  some  distance  beyond  Smith- 
tield,  which  is  5  miles  from  the  mouth  of  the  stream. 

Under  appropriations  aggregating  $10,000  for  ''^Improving  Pagan 
Creek,  Virginia,"  in  the  acts  of  June  14,  1880,  and  March  3,  1881,  a 
bar  at  the  mouth  and  two  bars  within  the  creek  were  dredged  to  a 
depth  of  8  feet  at  mean  low  water.  Since  then  these  channels  have 
deteriorated,  and  at  the  present  time  vessels  drawing  6i  feet  have 
considerable  trouble  in  reaching  Smithfield  on  low  water. 

From  Smithlield  to  the  nearest  railroad  is  15  miles,  and  the  nearest 
Avharf  on  the  James  River  is  about  12  miles,  so  that  Pagan  River  is 
the  only  practical  direct  outlet  for  the  products  of  that  place  and  the 
fertile  territory  in  close  proxiniit}^  thereto. 

In  addition  to  two  steamboats,  each  making  a  trip  daily  between 
Norfolk  and  Smithfield,  there  are  several  schooners  which  are  regu- 
larly employed  in  transporting  lumber,  and  quite  a  large  fleet  of  small 
craft  in  service  on  the  river.  All  the  information  which  I  have  been 
able  to  obtain  as  to  the  commerce  is  appended.  From  what  I  can 
learn,  the  commerce  is  somewhat  general  in  character. 

To  attain  a  channel  of  the  dimensions  stipulated  in  the  item  cover- 
ing the  preliminary  examination  will  require  dredging  over  distances 
aggregating  about  l-ljOOO  feet — 8,000  feet  within  the  creek  and  6,000 
feet  from  the  mouth  out  to  the  10-foot  contour  in  the  James  River. 
The  latter  section,  if  dredged  only  80  feet  wide,  would  have  to  be  well 
buoyed  to  enable  sailing  masters  on  vessels  bound  in  to  determine  the 
exact  position  of  the  channel. 

I  am  of  the  opinion  that  the  present  and  prospective  demands  of 
commerce  warrant  the  dredging  of  a  channel  80  feet  wide  and  10  feet 
deep  at  mean  low  water  in  Pagan  River,  Virginia,  from  the  James 
River  to  Smithfield.  A  survey  will  cost  1450,  which  amount  will  have 
to  be  provided  from  the  appropriation  for  ''Emergencies  in  river  and 
harbor  works"  in  the  act  of  June  6,  1900. 

Respectfully  submitted. 

James  B.  Quinn, 
Major.,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  TJ.  S.  A. 
(Through  the  Division  Engineer.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  Atigust  27,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

This  stream  is  deemed  worthy  of  improvement  by  the  United  States 
to  a  limited  extent. 

An  8-foot  navigation  seems  to  have  accommodated  all  the  commerce 
in  the  past,  and  a  survey  may  develop  that  8  feet  may  be  all  that  is 
justified  under  the  alternative  provided  by  the  law  in  the  words  "or 
such  improvement  as  may  be  found  expedient." 

It  is  recommended  that  a  survey  be  made  if  funds  are  available  for 
the  purpose. 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers, 
Division  Engineer,  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  6,1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  report  relates  to  a  preliminary  examination  of  Pagan  River, 
Virginia  (full  text  of  item  quoted  within),  required  by  the  provisions 
of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

In  the  opinion  of  the  local  engineer  the  present  and  prospective 
demands  of  commerce  warrant  the  dredging  of  a  channel  in  the  river 
80  feet  wide  and  10  feet  deep  at  mean  low  water  from  the  James  River 
to  Smithfield. 

Inviting  attention  to  the  views  of  the  division  engineer,  in  first 
indorsement  hereon,  I  recommend  that  a  survey  be  made  in  accord- 
ance with  his  views,  from  the  results  of  which  an  opinion  may  be 
formed  as  to  the  amount  of  improvement  that  mav  be  justified  by  the 
commerce  involved. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

IT.  S.  Army. 

[Third  indorsement.] 

War  Department, 

September  8,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Seci'etary  of  War. 


LETTER  OF  HON.  C.  F.  DAY,  MAYOR  OF  SMITHFIELD. 

Smithfield,  Va.  ,  August  6,  1900. 
Dear  Sir:  In  reply  to  yours  of  tlie  30th  ultimo,  I  beg  to  say  that  between  300,000 
and  400,000  bags  of  nuts  are  handled  at  this  place  annually,  representing  a  value  of 
about  $800,000  to  $1,000,000.  Our  creek,  or  river,  is  gradually  filling  up  and  all 
classes  of  vessels  find  great  difficulty  in  getting  to  and  from  this  place.  In  addition 
to  the  peanuts  there  are  large  timber  and  other  interests  dependent  on  a  proper  depth 
of  water  to  successfully  carry  on  their  business. 

Very  truly,  -  C.  F.  Day, 

Mayor,  Corporation  of  Smithfield, 

Maj.  James  B.  Quinn. 
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SliliVKV    OK    I'AliAN    KIVKIt    KliOM    SMITl  I  Fl  KM ),   VA.,  TO   .lAMKS  KIVKIt, 
WITH   A  VIKW  TO   HK(UJ1UN(5   A  OllANNKL    S(  I   FKKT  WIDK  AND    lO  Olt 

8  fkkt  dekl'  at  mkan  low  11 dk. 

Unitki)  Statks  Engineer  Office, 

N(>rf(>l/.\  Va.,  Nowmher  19,  1000. 

(Ikneual:  III  ])iirsii5in('('  with  instructions  coiitiiiiKMl  in  letter  from 
your  odice,  djitocl  S('])l(Mn))(M'  11^,  llMM),  rcojirdino-  the  survey  of  Pao-jin 
River,  Vii'<»'inia,  I  have  the  honor  to  report  as  follows: 

raiian  River  tlows  into  the  »]anies  Kixer  about  1)  miles  al)ovc  the 
mouth  of  the  Nansemond  River.  It  is  navigable  for  vessels  of  light 
draft  as  far  as  Smithtield. 

'V\w  Old  Dominion  Steamship  Company  has  two  vessels  plying 
between  Norfolk  and  Smith fiehl,  (^leh  of  which  mak(\s  a  daily  trip, 
and,  besides  these,  there  are  a  luunberof  smidl  sailing*  craft  Avhich  find 
occupation  in  carrying  oyst(U's,  garden  truck,  etc.,  to  the  cities  of 
Norfolk,  Portsmouth,  and  Newport  N(nvs.  The  principal  trade  is  in 
oysters  and  peanuts  and  general  merchandise.  The  stejimship  busi- 
ness in  and  out  of  Pagan  River  is  approximately  2-i:,000  tons  annually. 
The  depth  of  water  in  the  river  is  influenced  by  the  tides  for  some 
distance  above  Smithtield.  The  freshets,  due  to  heavy  rains,  are  not 
important,  aside  from  the  fact  that  more  or  less  sand  is  carried  into 
the  channel,  forming  bars,  which  are  obstructive  to  navigation. 

Under  appropriations  made  by  Congress  in  1880  and  1881  some 
dredging  to  secure  a  depth  of  8  feet  in  the  channels  over  the  shoalest 
places  (in  Pagan  Creek)  was  made,  and  some  remains  of  channels 
dredged  under  these  appropriations  are  still  in  evidence. 

A  l)ar  exists  at  the  mouth,  which  it  is  hardl}^  possible  to  prevent 
forming  from  time  to  time  without  an  expenditure  for  permanent 
revetment  entirely  out  of  proportion  to  the  interests  to  be  benefited. 

The  channels  through  the  inner  bars  are  somewhat  more  lasting. 
From  time  to  time  the  cleaning  out  of  the  artificial  channels  will  be 
necessaiy. 

The  act  calls  for  the  examination  of  ' '  Pagan  River  from  Smithfield, 
Va.,  to  James  River,  with  a  view  to  securing  a  channel  80  feet  wide 
and  10  feet  deep  at  mean  low  tide,  or  such  improvement  as  may  be 
found  expedient." 

The  examination  shows  five  bars  which  will  require  dredging  to  give 


the  required  depth  and  witdh: 

Cubic  yards. 

Bridge  Shoal   16,000 

Between  Bridge  Shoal  and  Wrights   19,  200 

Wrights  Bar   43,  200 

Bob  Shoal   48,  000 

Mouth  of  creek   97,000 


Total  in  place   223, 400 

If  a  center  cut  25  feet  wide  be  removed  in  scows  and  two  side  cuts 
be  overcast,  this  dredging  will  cost: 

75,000  cubic  yards,  at  20  cents   |15,  000 

148,400  cubic  yards,  at  12  cents   17,  808 


32,  808 

Contingencies   3,  280 


Total   36,  088 
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If  the  depth  is  reduced  to  8  feet,  the  width  remaining  the  same  as  it 
is,  the  cost  of  improvement  would  be  128,870,  which  amount  it  is 
believed  is  as  much  as  the  interests  involved  would  warrant. 

The  dredged  channels  may  last  for  ten  years,  but  the  bar  at  the 
mouth  is  subject  to  great  changes  hy  freshets  in  the  James  River.  A 
channel  of  less  than  80  feet  width  and  8  feet  depth  would  be  of  little 
service. 

I  am  unable  to  present  any  considerable  array  of  statistics  upon 
which  to  base  a  satisfactory  representation  for  the  expenditure  of  so 
large  a  sum  as  f28,870  for  the  improvement  of  this  (creek)  river, 
owing  to  the  apparent  indifference  of  parties  addressed  to  furnish 
this  information.  I  am  inclined  to  believe,  however,  that  if  the  com- 
merce is  sufficient  to  warrant  the  maintenance  of  two  steamers  in  this 
trade  that  with  greater  conveniences  in  navigation  the  commerce  will 
increase,  and  that  the  improvement  to  the  extent  of  |28,870  is  worthy. 

Respectfully  submitted. 

James  B.  Quinn, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Cliief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md. ,  November  21,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  absence  of  statistics  of  commerce  involved,  owing  to  the  indif- 
ference of  the  people  who  would  be  supposed  to  be  interested  if  the 
imjjrovement  of  the  river  was  needed,  seems  to  indicate  that  the  com- 
merce is  not  of  much  importance. 

In  my  opinion  a  10-foot  navigation  is  not  required  to  accommodate 
either  the  present  or  prospective  demands  of  commerce.  The  cost  of 
an  8-foot  channel  would  be  about  $29,000. 

An  8-foot  channel  was  dredged  at  this  place  about  twenty  years  ago, 
and  the  district  engineer  reports  that  some  remains  of  it  are  still  in 
evidence.  This  seems  to  indicate  that  about  $1,500  per  annum  will  be 
required  for  maintenance  of  an  8-foot  improvement.  This,  capitalized 
at  3  per  cent,  would  represent  an  expenditure  of  $50,000. 

I  am  of  the  opinion  that  the  river  is  not  worthy  of  improvement  to 
that  extent. 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers, 
Division  Engineer,  Southeast  Division 


K  15. 

EXAMINATION  AND  SURVEY  OF  CHESCONNESSEX  CREEK,  VIRGINIA. 
[Printed  in  House  Doc.  No.  87,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  N^ovemher  23,  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports 
dated  August  8  and  November  9,  1900,  by  Maj.  James  B.  Quinn,  Corps. 
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ol"  Kii<;-iMtH'rs,  upon  |)i*('liiniii:u"y  cxainiiial  ion  niid  siii'vcy  of  ( /licscon- 
iit'sscx  C'nu'k,  jin  cstiuirv  of  the  ( 'li('sa|)(!iik('-  Hay  i-miniiio-  uj)  into  Ijind 
on  (ho  western  side  of  Acconuic  County,  Va. ,  with  a  \'i('\v  to  drcdj^in^ 
saiiie,  mado  in  coinpliancc  with  rccpiiit'incids  of  the  cnier^t^iicy 
riv(M-  and  harbor  act  of  June  (i,  11)00. 

Major  Quinn  ])rosonts  a  phm  for  improvement  l)y  dredjj^in^-  a  chan- 
nel feet  wide  and  S  feet  deep  at  mean  low  water  throuoli  the  bar 
beU)w  C/hescoiuiessex  Wliarf  aiuf  to  provide  a  tuiMiino^  basin  of  a  simihir 
de])th  alonosido  the  wharf,  all  at  an  estimated  cost  of  $5,1^04.  In  his 
opinion  the  locality  is  woi  thy  of  improvement  l)y  the(jr(Mieral  (iovern- 
ment  to  the  extent  indicated,  and  his  views  are  concuri'ed  in  by  the 
division  engineer.  Col.  Peter  C.  llains,  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

tloiiN  M.  Wilson, 
Bruj.  Gen.^  Chief  of  Kiu/ineers^ 

tl.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  chesconne8sex  creek,  virginia, 
with  a  view  to  dredging  the  same. 

United  States  P^ngineer  Office, 

Norfolk,  VcL,  August  8,  1900. 
General:  In  compliance  with  the  instructions  contained  in  the  letter 
from  your  office,  dated  Juty  9,  1900,  in  connection  with  the  prelimi- 
nary examinations  authorized  to  be  made  under  the  provisions  of  the 
emergenc}^  river  and  harbor  act  approved  June  6,  1900,  and  assigned 
to  me  for  investigation  and  report,  1  have  the  honor  to  submit  the  fol- 
lowing as  to  the  locality  described  in  the  item  of  the  above-mentioned 
act  quoted  below: 

Chesconnessex  Creek,  an  estuary  of  the  Chesapeake  Bay,  running  up  into  land  on 
the  western  side  of  Accomac  County,  Virginia,  with  a  view  to  dredging  the  same. 

The  present  channel  depth  of  the  before-mentioned  creek  is  ample 
from  its  mouth  to  a  point  about  4  miles  above,  or  to  Chesconnessex 
Wharf,  where  for  about  500  feet  a  bar  exists  which  has  only  a  depth 
over  it  of  5  feet  and  a  width  of  only  -lO  feet.  Being  located  in  a  bend 
of  the  stream,  it  is  quite  difficult  to  maneuver  vessels  at  low  tide  without 
grounding.  The  depth  of  water  on  this  bar  is  gradually  decreasing, 
and  the  company  operating  the  steamboat  on  the  creek  have  threatened 
to  abandon  the  route.  Should  this  be  carried  into  effect,  the  regular 
means  of  shipment  would  be  practically  destroyed. 

The  commerce  seems  to  be  purely  local,  and  divided  between  a  reg- 
ular line  steamer,  which  runs  to  Baltimore,  making  about  four  trips 
per  week,  and  a  large  number  of  small  vessels  sailing  to  various  ports. 

It  would  be  a  hardship  to  the  shippers  located  in  this  vicinity  if  the 
steamer  line  to  Baltimore  should  be  discontinued,  necessitating  the 
hauling  of  their  freight  a  distance  of  fully  7  miles  to  reach  a  regular 
point  of  shipment,  thus  putting  them  to  greater  expense  in  reaching  a 
market  for  their  products. 

The  conmierce  in  1899  was  valued  at  about  136,000,  as  the  appended 
statement  will  indicate.    The  cost  of  the  slight  improvement  desired 
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will  not  be  large,  and  the  conditions  existing  seem  to  justify  its  being 
made. 

I  believ  e  Chesconnessex  Creek,  Virginia,  to  be  worthy  of  improve- 
ment. Such  a  survey  as  is  necessary  will  cost  about  $100,  which 
amount  will  have  to  be  provided  from  the  funds  appropriated  by  the 
act  of  June  6,  1900. 

Respectfully  submitted. 

James  B.  Quinn, 
Major^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineei's^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,^  August  10^  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

In  my  opinion  this  stream  is  worthy  of  improvement  to  a  very  limited 
extent,  and  as  a  survey  to  determine  the  cost  is  estimated  at  only  $100, 
it  is  recommended  that  the  survey  be  made,  after  which  the  question 
of  worthiness  of  the  bar  for  improvement  can  be  more  readily  deter- 
mined 

Peter  C.  Hains, 

Colonel.^  Corps  of  Engineefps., 
Division  Engineer^  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  17,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminar}^  examination  of  Chesconnessex 
Creek,  Virginia  (full  text  of  item  quoted  within),  made  to  comply 
with  the  requirements  of  the  emergency  river  and  harbor  act  of  June 
6,  1900. 

It  is  the  opinion  of  the  local  officer  that  the  creek  is  worthy  of 
improvement,  and  the  division  engineer  is  of  opinion,  expressed  in 
preceding  indorsement,  that  it  is  worthy  of  improvement  to  a  very 
limited  extent,  and  that  the  question  of  worthiness  can  more  readily 
be  determined  after  a  survey — which  he  recommends — shall  have  been 
made. 

I  recommend  that  a  survey  be  authorized,  in  accordance  with  the 
views  expressed  by  the  division  engineer. 

John  M.  Wilson, 
Brig.  Gen..,  Chief  of  Engineers., 

tJ.  S.  Army. 

[Third  indorsement.] 

War  Department, 

August  18,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 
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rMTKD  Statks  Knginker  Offici:. 

(iKNKKAi,:  In  c()ini)liiiiu'0  with  tht>  iiistriictioiis  contained  in  thr  U't- 
tiT  from  your  otKcr,  datod  Aiitrust  25,  IJKK),  advisinj^  mo  of  tho  action 
taken  on  my  rt^poi  t  nj)on  a  preliminary  (Examination  of  Ch(vsct)nncsscx 
C'rtM^k,  \'iroinia,  made  under  the  ])ro\  isions  of  the*  emer<,^encv  riveriind 
harlH)r  act  of  »Iune  (>.  li^oo,  I  ha\  the  honor  to  state  that  under  my 
direction  a  sui'V(\v  of  tht^  said  cn^dv.  in  the  \  icinity  of  Chex-oimessex 
Wharf,  was  made  ))etween  SeptemlMM*  4  and  ll»UO,'l)y  Mr.  d.  P.White, 
assistant  eniiineer.  A  full  descrii)tion  of  the  creek  may  l)e  found  in 
the  report  u])on  the  preliminary  examination.  The  accompanyincr 
tracing;  ^  show  s  the  present  depths  on  the  l)ar  just  l)elow'  the  wharf  and 
alono'side  of  tlu^  structure.  wIumv  a  turnino'  basin  is  su^ro-ested. 

The  draft  of  vessels  naviiiatino-  the  creek  as  far  as  the  wdiarf  at 
C'hesconnessex  varies  from  H  to  7^  feet,  so  that  at  low  water  those  over 
5  feet  draft  would  be  compelled  to  cross  the  l)ar  at  or  near  hiuh  water. 
At  the  wharf  the  area  of  deep  water  is  limited,  and  in  some  instances 
vessels  can  not  turn  around  when  the  tide  is  low.  The  principal  ship 
ments  are  perishable  products  of  the  surrounding  neio-hl)orhood.  and 
it  is  evident  that  any  delay  results  in  some  loss  to  the  shippers. 

The  statistics  presented  with  my  preliminary  report  represented, 
as  accurately  as  it  is  possible  to  ascertain,  the  present  commerce  of  the 
creek.  1  am  informed  that  during  the  present  year  25,000  bushels  of 
seed  oysters  have  been  planted  in  the  creek,  and  it  is  the  expectation 
that  this  industry  will  show  a  large  increase  in  shipments  in  the  present 
season  over  previous  years. 

To  dredge  a  channel  about  500  feet  long,  130  feet  wide,  and  8 
feet  deep  at  mean  low  water  through  the  bar  below  Chesconnessex 
w  harf,  and  to  provide  a  turning  basin  of  a  similar  depth  alongside  the 


^  Not  printed. 
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wharf,  as  shown  on  the  tracing,  will  cost  approximately  $5,204,  as 
follows: 

Bar: 

Eemoving  and  depositing  11,742  cubic  yards,  scow  measurements,  of 

material  (mostly  sand),  at  33  cents  per  cubic  yard  $3,  874.  86 

Turning  basin: 

Removing  and  depositing  2,594  cubic  yards,  scow  measurement,  of 
material  (mostly  sand),  at  33  cents  per  cubic  yard   856.  02 

4,  730.  88 

Contingencies,  inspection,  etc.,  10  per  cent   473.08 

Total   5,  203.  96 

I  am  of  the  opinion  that  Chesconnessex  Creek  is  worthy  of  improve- 
ment to  the  extent  indicated  herein. 
Respectfully  submitted. 

James  B.  Quinn, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 


[First  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore,  Md. ,  Novemher  13^  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

In  my  indorsement  on  the  report  of  the  preliminary  examination  of 
this  stream  1  gave  it  as  my  opinion  that  it  was  worthy  of  improvement 
to  a  ver}^  limited  extent. 

The  district  engineer  estimates  that  an  8-foot  channel,  130  feet  wide, 
can  be  dredged  for  $5,204,  and  this  seems  ample  for  the  commerce 
interested,  which  consists  of  a  regular  line  of  steamers  making  four 
trips  a  week,  and  a  large  number  of  small  sailing  vessels. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  creek  is 
worthy  of  improvement  by  the  General  Government  to  the  extent 
indicated  in  this  report. 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers., 
Division  Engineer^  Southeast  Division. 


APPENDIX  L. 


IMPKOVKMKNT  OF  CERTAIN    RIVKKS   AM)  HAUIiOUS   IN  NORTH 

CAROLINA. 


REPORT  OF  CAPT.  E.  W.  VAN  C.  LUCAS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1901,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Oeracoke  Inlet,  North  Carolina. 

2.  Fishing  Creek,  North  Carolina. 

8.  Pamlico  and  Tar  Rivers,  North  Caro- 
lina. 

4.  Contentnia  Creek,  North  Carolina. 

5.  Trent  River,  North  Carolina. 

6.  Nense  River,  North  Carolina. 

7.  Inland  waterway  between  Newbern 

and  Beaufort,  North  Carolina. 

8.  Harbor  at  Beaufort,  North  Carolina. 

9.  Inland  waterway  between  Beaufort 

and  New  River,  North  Carolina. 


10.  New  River,  North  Carolina. 

1 1 .  Black  River,  North  Carolina. 

12.  North  East  (Cape  Fear)  River,  North 

Carolina. 

13.  Cape  Fear  River  above  Wilmintrton, 

North  Carolina. 

14.  Cape  Fear  River  at  and  below  Wil- 

mington, North  Carolina. 

15.  Town  Creek,  North  Carolina. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


EXAMINATIONS  AND  SURVEYS. 


17.  Waterway  from  South  Mills,  North 

Carolina,  to  and  including  Oera- 
coke and  Beaufort  inlets. 

18.  Scuppernong  River,  North  Carolina. 


19.  Trent  River,  North  Carolina. 

20.  Wilmington  Harbor  and  Cape  Fear 

River,  North  Carolina. 

21.  Brunswick  River,  North  Carolina. 


HARBOR  LINES. 

22.  Pamlico  River  at  Washington,  North  Carolina. 

23.  Cape  Fear  River  at  Southport,  North  Carolina. 


United  States  Engineer  Office, 

Wilm{7igton,  July  18, 1901. 

General:  I  have  the  honor  to  submit  herewith  *     *  *  my  annual 
report  for  the  year  1901  for  river  and  harbor  works    *    *    *  . 
Very  respectfully,  your  obedient  servant, 

E.  W.  Van  C.  Lucas, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 
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L  I. 

IMPROVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 

For  description  and  previous  history  see  annual  report  for  1900, 
pages  265  and  1793. 

Work  during  the  year  has  been  limited  to  examinations  and  surveys 
in  September  and  October,  1900,  in  connection  with  survey  for  pro- 
posed inland  waterway  16  feet  deep  to  connect  Dismal  Swamp  Canal 
and  Beaufort  Inlet  with  outlet  at  Ocracoke  Inlet.  The  results  of  this 
survey  at  Ocracoke  show  no  material  changes  since  the  survey  of  May, 
1900,  excepting  that  shoaling  at  Beacon  Island  Slough  has  continued, 
the  governing  depth  being  4^  feet,  a  decrease  of  6  inches  since  Ma}^, 
1900. 

Since  the  redredging  of  Wallace  Channel  to  9  feet  depth  was  com- 
pleted in  1896  shoaling  of  dredged  cuts  has  been  continuous,  and  the 
practicable  depth  b}^  this  route  (4^  feet)  is  only  one-half  the  project 
depth.  The  governing  depth  over  Ocracoke  Shoals  is  now  7  feet  at 
high  water,  by  the  Teaches  Hole-Swash  route,  which  is  used  almost 
exclusively  by  the  few  vessels  passing  through  the  inlet. 

The  available  balance  should  be  reserved'  for  necessary  surveys  to 
record  any  marked  change  on  ocean  bar  or  inside  channels,  so  that  as 
complete  as  possible  a  history  of  the  natural  changes  at  this  locality 
will  be  available  whenever  its  improvement  is  resumed.  No  addi- 
tional appropriation  is  recommended  at  present. 

This  inlet  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

July  1,  1900,  balance  unexpended  $15,  701.  53 

June  30,  1901,  amount  expended  during  fiscal  year   6,  665.  66 

July  1,  1901,  balance  unexpended   9,  035.  87 

Amount  (estimated)  required  for  completion  of  existing  project   (^) 


APPROPRIATED, 

March  20,  1826,  to  March  3,  1837   $133,  750.  00 

September  19,  1890   90,  000.  00 

July  13,  1892   15,000.00 

238,  750.  00 

Less  amount  carried  to  surplus  fund     17.  60 

238,  732.  40 


COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 


Lumber  

Coal  

Rice  

Fruits  

Molasses  

General  merchandise 
Miscellaneous  


Total 


^  Project  completed  in  1896;  dredged  channels  since  deteriorated;  can  be  redredged 
at  estimated  cost  of  $40,000. 
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Frrujlil  InDi.sfntrtt'd. 

CuU'iular  year  ondin^  Dccciuhor  .'U 

IS*  10,  Vsliiimtod  tonH..  15,000 

1591,  ostimak'd  do...  15,000 

1592   (') 

\m\   (•) 

1894   (') 

IS95,  oHtiniated  toiiH..  HO,  228 

18i»(>,  ostimated  <lo...  50,  0(X) 

1597,  estimated  do...  4.S,  741 

1598   (1) 

1899,  for  six  months  ending  December  31   4,  457 


ClOvSs  of  vessel. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Sailing  vessels  

•25 
17 

2,841 
1,070 

Feet. 

4  to  10 

5  to  10 

Total  

12 

3,911 

L  2. 


IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

For  previous  history,  see  annual  report  for  1900,  pages  266  and 
1796. 

During  the  yeav  work  of  clearing  the  stream  under  project  of  1896 
was  carried  on  when  stage  of  water  would  permit  until  completed,  on 
March  1,  1901,  there  being  removed,  between  twenty-fourth  and 
thirt^^-secpnd  mileposts,  46  stumps,  1  log,  958  snags,  and  392  trees 
from  the  channel,  and  32  overhanging  trees  from  the  banks. 

The  above  work  completed  the  project,  and  there  is  now  a  cleared 
channel  from  the  mouth  up  to  the  Wilmington  and  Weldon  Railroad 
bridge,  a  distance  of  4:0  miles.  After  its  completion,  the  plant  was 
taken  to  the  depot  at  Newbern  and  laid  np. 

Navigation  of  this  stream  has  been  restricted  to  the  lYi  miles 
between  the  mouth  and  Beach  Swamp,  above  which  point  it  is  imprac- 
ticable. The  hoister  working  above  that  point  had  to  remain  in  the 
creek  about  nine  months  in  order  to  do  two  months'  work,  the  rest  of 
the  time  lying  idle  because  the  water  was  so  low  that  it  could  not  be 
moved. 

The  commerce  below  Beach  Swamp  amounted  to  -1,620  tons,  an 
increase  over  last  3^ear  of  about  15  per  cent. 

It  is  recommended  that  future  appropriations  for  maintenance  be 
restricted  to  the  17i  miles  below  Beach  Swamp. 

The  improvement  has  been  in  the  local  charge  of  Assistant  Engineer 
S.  F.  Burbank. 

This  creek  is  in  the  collection  district  of  Pamlico,  N.  C. 


1  No  estimate. 
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Money  statement. 


July  1,  1900,  balance  unexpended   $1,  898.  81 

June  30,  1901,  amount  expended  during  fiscal  year   1,  860.  97 


July  1,  1901,  balance  unexpended   37.  84 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901    3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATED. 

September  19,  1890   $10, 000 

July  13,  1892   5,000 

March  3,  1899   7,  750 

Total   ..  22,750 


COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

26i 
383 
125 

15 
120 
3,375 

General  merchandise  

9 
223 
343 

Cotton  seed  

Fertilizers  

Cotton-seed  meal  

Cotton-seed  hulls  

Total  

Wood  

4, 6191 

Increase  since  last  year,  617|  tons.  Transportation  lines  established  during  year, 
none. 


Freight  transported. 


Calendar  year  ending  December  31 —  Tons. 

1896   1,000 

1897   2,460 

1898   3,542 

1899   4,002 


Statement  of  vessels  navigating  Fishing  Creek,  North  Carolina,  during  the  calendar  year 

ending  December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
year. 

Steamer  

1 

46 

Ft.  In. 
1  8 

20 

There  was  also  one  flat  that  made  a  number  of  trips  during  the  year. 
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L  3. 

IMPliOVKMENT  OF  PAMLICO  AND  TAK  KIVKKS,  NORTH  C^AKOLINA. 

(Ouo  riviT,  callfd  llic  I'limlico  liclow  ami  the  'I'ar  above  WasliiiiK'toii.] 

For  pi'cvioiis  liistorv,  s(M'  iinmuil  I'cporl  t'oi*  IIMMI,  pjij^os  iJOT  iuid 
17l>8. 

Work  diirino'  the  yviiv  lias  consisted  in  dnuloino-,  of  pmsimncc  of 
projiH't,  to  ohtiiin  l>  tVot  doi)tli  to  \\'asliin«iton  and  i'vvt  d('i)th  to 
(iivcnvillo,  and  of  snao-ointr  to  maintain  cloarod  clianncd  between 
Washington  and  Tarhoro. 

The  dredoino-  consisted  of  the  removal  of  1,710  cu])ic  yards  from  the 
cut  below  Washington  and  1,813  cubic  yards  from  three  shoals  between 
the  nineteenth  miU^post  and  Greenville.  Dredj^ing  was  then  suspended 
because  of  lack  of  funds. 

As  a  result  of  the  dredging  just  ])el()w  (ireenville,  the  project  depth 
of  8  feet  has  been  obtained  to  that  i)oint,  nn  increase  of  1  foot  during 
the  year.  This  portion  of  the  river  is  reported  b}^  boatmen  to  be  in 
better  condition  than  ever  before. 

Snagging  for  maintenance  has  been  carried  on  between  Washington 
and  Tarboro  by  the  removal  from  the  channel  of  58  snags,  13  stumps, 
2t)  logs,  and  27  trees,  and  from  the  banks  52  overhanging  trees,  at  a 
cost  of  $819.66. 

Above  Greenville  the  project  depth  of  20  inches  does  not  exist,  the 
jetties  having  deteriorated  for  lack  of  maintenance.  The  governing 
low-w^ater  depth  above  Greenville  is  about  15  inches  and  this  part  of 
the  river  is  navigable  only  during  the  high  stages. 

The  small  available  balance  will  be  used  up  in  caring  for  plant  stored 
at  depot.  Additional  appropriations  should  be  applied  to  completion 
of  dredging  just  below  Washington  to  obtain  project  depth  of  9  feet, 
and  also  to  the  maintenance  of  the  present  channel  between  Washing- 
ton and  the  mouth  of  Fishing  Creek,  at  the  rate  of  $6,000  annually. 

The  commercial  statistics  show  a  tonnage  for  1900  of  613,895,  an 
increase  over  1899  of  106,111  tons. 

This  improvement  has  been  in  local  charge  of  Assistant  Engineer 
S.  F.  Burbank. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 


Money  statemsnt. 

July  1,  1900,  balance  unexpended   |2,  651.  23 

June  30,  1901,  amount  expended  during  fiscal  year   2,  520.  44 


July  1,  1901,  balance  unexpended   130.  79 


Amount  (estimated)  required  for  completion  of  existing  project   29, 500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement   $29,  500.  00 

For  maintenance  of  improvement   6, 000.  00 

  35,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899, 
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Appropriated  for  Pamlico  and  Tar  rivers,  North  Carolina. 


Date. 


July  4, 1836,  to  July  7,  1838 

August  14, 1876  

May  3, 1879  

June  14, 1880  

March  3, 1881  

August  2,1882  

Julys,  1884  


$10,000 


15, 000 
6, 000 
9,000 
8,000 

10,000 
5,000 


Aggregate. 


»10, 000 


15, 000 
21,000 
30, 000 
38, 000 
48,000 
53,000 


Date. 


August  5, 1886 .... 
August  11, 1888  . . . 
September  19, 1890 

July  13, 1892  

August  18, 1894  . . . 

June  3, 1896   

March  3, 1899  


Amount. 


$5, 000 
10, 000 
10,000 
10,000 
10,000 
5,000 
15, 000 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seed  oil... 
Cotton-seed  meal 
Cotton-seed  hulls 

Tobacco,  leaf  

Rice,  rough  

Grains  '.  

Hay  

Potatoes   

Vegetables  

t^attle  

Horses  

Hogs  

Poultry  

Eggs  

Fish  

Oysters  


Tons. 


4,396. 75 
4, 751.4 
621.5 
1,775 
926 
33.5 
151 
15,028.6 
2, 931 
6, 126. 6 
195 
151 
56 
23 
43 

114.5 
2,292 
29, 508 


Class  of  goods 


Clams  

Rosin  

Turpentine,  crude  

Wood  

Timber  

Lumber  

Shingles  

Machinery  

General  merchandise 

Coal  and  minerals  

Tar  

Peanuts  

Canned  oysters  

Empty  barrels  

Oil,  machinery,  etc... 

Total  


Freight  transported. 


Calendar  year  ending  December  31 — 

Tons. 

Calendar  year  ending  December  31 — 

Tons. 

1875   

21, 000 
277, 832 
195, 600 
107, 097 
119, 505 
119, 979 

1895  

183, 226J 
251,887i 
363, 513i 
348, 575i 
507, 481 

1890   

1896  

1S91  

1897  

1892   

1898  

1893   

1899  

1894   

Statement  of  vessels  navigating  Pamlico  and  Tar  rivers,  North  Carolina,  during  the  calen- 
dar year  ending  December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

33 
43 
50 

1,559 
12,900 
1,750 

Feet. 
3  to  9 
6  to  7 
2i  to  7i 

Sloops,  schooners,  etc  

L  4. 

IMPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CAROLINA. 

For  previous  history,  see  annual  report  for  1900,  pages  268  and  1801. 
Work  during  the  year  has  consisted  of  maintenance  by  snagging 
between  the  mouth  of  the  creek  and  Snow  Hill,  46  large  snags,  1  cord 
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of  small  snajifs,  15  stumps,  H  I()<^"s,  and  II>  twvs  hcin^  removed  I  rom 
tli(M'li:miHd  and  72  irvvs  from  (he  hanks.  Work  was  siispcndcid  in 
Mnrcli  and  the  small  balance  available  res(M-ved  for  care  of  j)lant. 

Tlu*  additional  appropriation  r(u;ommen(led  shoidd  he  apj)lied  to  the 
mainlcMiance  of  the  i)resent  channel  between  the  mouth  of  the  creek 
and  Speight's  brido-e. 

The  connnerce  during  the  year  1900  was  18,885  tons,  about  double 
that  of  the  preceding-  year. 

Tiiis  im])rovement  was  in  local  charge  of  Assistant  Engineer  S.  F. 
Hui'baidv. 

This  creek  is  in  the  second  colkrtion  (hstrict  of  North  CaroUna. 

Money  statement. 


July  1,  1000,  balance  unexpended   $912.22 

June  30,  1901,  amount  expenik'd  during  fiscal  year   700.02 


July  1,  1901,  balance  unexpended   212.20 

July  1,  1901,  outstanding  liabilities   48.  27 


July  1,  1901,  balance  available   163.  93 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901    4,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriated. 


Date. 


March  3, 1881  . 
August  2, 1882  . 
July  6,1884  .... 
August  6, 1886  . 
August  11,1888 


Amount. 


mooo 

10,000 
5,000 

15,000 
5.000 


Aggregate. 


$10,000 
20, 000 
25, 000 
40, 000 
45,000 


Date. 


September  19, 1890 

July  13, 1892  

August  18,1894... 
March  3, 1899  


Amount. 


S7, 000 
7,000 

10, 000 
2,000 


Aggregate. 


852, 000 
59,000 
69,000 
71,000 


COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seed  oil... 
Cotton-seed  meal 

Tobacco,  leaf  

Rice,  rough  

Grains  

Hay  

Potatoes   

Cattle  

Horses  

Hogs  

Poultry  


Quantity. 


Tons. 
3, 750 
800 
'  19 
50 
10 
25 
50 
100 
60 
25 
12 
5 
5 
4 


Class  of  goods 


Fish  

Oysters  

Wood  

Timber  

Lumber  

Shingles  

Fertilizers  

Machinery  

General  merchandise 

Coal  and  minerals  

Peanuts  

Total  


Quantity. 


Tons. 

2 
2 
100 
112 
200 


10 


13,885 


Number  of  passengers,  830. 
Increase  since  last  year,  7,291  tons, 
ing  the  year. 

ENG  1901  94 


No  transportation  lines  were  established  dur- 
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Freight  transported  during  the  calendar  year  ending  December  31 — 


Tons. 

1890   125,225 

1891    55, 325 

1892   17,  491 

1893   21, 173 

1894   19, 953 


Tons. 

1895   53,  018 

1896   16,  805 

1897   2,  800 

1898   3,  700 

1899   6,  594 


Statement  of  vessels  navigating  Contentnia  Creek,  North  Carolina,  during  the  calendar  year 

ending  December  31, 1900. 


Class  of  vessels. 

Number. 

Aggregate 

net 
tonnage. 

Draft. 

Trips 
during 
the  year. 

6 

192. 64 

Feet. 
2  to  5 

176 

L5. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  268  and  1802. 

Work  during-  the  year  has  consisted  of  maintenance  by  dredging 
and  snagging,  under  the  project  of  1896,  to  maintain  3  feet  depth  and 
30  feet  width  to  Trenton.  A  cut  600  feet  long,  30  feet  wide,  and  4 
feet  deep  was  dredged  through  two  shoals  just  below  Trenton,  and  the 
project  depth  restored.  Snagging  consisted  of  the  removal  of  12 
snags,  4  stumps,  19  logs,  and  2  trees  from  the  channel,  and  Y  trees 
from  the  banks,  with  some  tree  trimming.  The  stream  is  in  good  con- 
dition and  the  project  depth  and  width  exist. 

A  preliminary  examination  made  in  September,  1900,  showed  a  good 
7-foot  channel  from  Newbern  to  Polloksville.  A  survey  of  the  river 
at  Newbern  was  made  in  September,  1900,  and  an  estimate  of  cost  of 
dredging  to  8  feet  at  mean  low  water  submitted  and  printed  in  House 
Doc.  No.  121,  Fifty-sixth  Congress,  second  session. 

The  present  available  balance  will  be  expended  in  caring  for  plant 
now  stored  at  depot.  The  additional  appropriation  recommended 
under  present  project  should  be  expended  in  maintaining  the  existing 
channel  to  Trenton. 

This  improvement  was  in  the  local  charge  of  Assistant  Engineer 
S.  F.  Burbank. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 


July  1,  1900,  balance  unexpended   |1,  383. 18 

June  30,  1901,  amount  expended  during  fiscal  year   998.  86 


July  1,  1901,  balance  unexpended   384.  32 

July  1,  1901,  outstanding  liabilities   14.  50 


July  1,  1901,  balance  available   369.  82 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901  ^   2,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Marvh  3,1879 
Juiu>  11.1880. 
Miircli  3,1881 
August  2, 1882 
.lulv  r»,  1884  .. 
Alienist  5, 1886 


$7, 000 
10,000 

ft,  000 
10,  (XK) 
10, 000 

3,500 


AfTKrogate. 


S7,000 
17,000 
22,  IKK) 
32, 000 
42, 000 
45,500 


Date. 


August  11, 1888..., 
Scntonibcr  19,1890 

.lulv  13,  1892  

Aii)!rust  18,]8')4..., 

.luiu'  3,1896   

March  3,1899  , 


Amount. 


85,000 
5,000 
5,000 
4,000 
2,000 
2,500 


COMMERCIAL  STATISTICS  KOR  THE  YKAK  KNDINC   DKCEMHER  'U ,  1900. 


Class  of  goods. 


Internal: 

Cotton  

Cotton  seed  

Cotton-seed  meal  

Tobacco,  leaf  

Grains  

Hay  

Potatoes   

Vegetables  

Cattle  

Hogs  

Poultry  

Wood  

Timber  

Lumber  

Shingles  

Fertilizers  

General  merchandise 
Coal  and  minerals  . . . 

Tar  

Peanuts  

Crushed  rock  

Total  


Quantity. 


Tons. 
875 
8 
80 
3 

120 
200 
300 
40 
15 
3 
6 

1,600 
11,135 
8,000 
40 
3,500 
3, 100 
35 
143 
2 

900 


Class  of  goods. 


30,105 


Foreign  and  coastwi.sc: 

Potatoes  

Vegetables  

Timber  

Lumber  

Shingles  

Fertilizers  

Machinery  

Brick  

Total..  

SUMMARY. 

Internal  

Foreign  and  coastwise  

Total  

Decrease  of  internal  since  last  year... 
Increase  of  foreign  and  coastwise  since 
last  year  

Net  decrease  since  last  year  


Number  of  passengers,  1,900. 

No  transportation  lines  established  during  the  year. 


Freight  transported. 


Calendar  year  ending  December  31 — 

Tons. 

Calendar  year  ending  December  31 — 

Tons. 

1878   

22,000 
89,985 
45, 080 
59, 576 
34, 649 
28, 055 

1895  

142, 422i 
142,  lOOf 
142, 788J 
161,687 
137,017 

1890  

1896  

1891  

1897  

1892   

1898  

1893   

1899  

1894   

Statement  of  vessels  navigating  Trent  River,  North  Carolina,  during  the  calendar  year  ending 

December  SI,  1900. 


Class  of  vessels. 

INumber. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers  

21 
137 
10 

1,540 
5,840 
2,500 

Feet. 
2  to  71 
2  to  7i 
6  to  7i 

Schooners,  sloops,  etc  

Barges  
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IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  269  and  1804. 

Work  during  the  year  has  consisted  of  dredging  in  pursuance  of 
project  to  obtain  4  feet  depth  to  Kinston  and  snagging  for  maintenance 
of  cJeared  channel  to  Goldsboro.  About  9,000  cubic  yards  of  material 
w  re  dredged  from  shoals  between  twenty-fourth  and  twenty-eighth 
mileposts,  and  the  project  depth  of  4  feet  has  been  extended  to  Biddies 
Landing,  27i  miles  above  Newbern.  Tne  snag  boat  removed  from  the 
channel  11  piles,  1  wreck,  58  snags,  49  stumps,  40  logs,  and  55  trees,  and 
from  the  banks  24  trees.  Cost  of  the  year's  maintenance,  $1,767.12. 
Work  was  suspended  in  March  and  the  small  balance  available  reserved 
for  care  of  plant. 

The  project  depth  of  8  feet  to  Newbern  exists,  but  the  project  depth 
of  4  feet  between  Newbern  and  Kinston  exists  only  for  about  half  the 
distance.  For  nearly  25  miles  below  Kinston  almost  continuous  deep- 
ening would  be  required  to  obtain  this  depth,  and  the  cost  would 
probably  be  out  of  all  proportion  to  the  valine  of  the  commerce  to  be 
benefited. 

The  small  balance  available  will  be  expended  in  caring  for  plant 
stored  at  depot.  The  additional  appropriation  recommended  should  be 
expended  in  maintaining  the  present  cleared  channel  between  Newbern 
and  Goldsboro. 

A  steamer  recently  built  has  started  regular  trips  between  Goldsboro 
and  Newbern  during  the  high  stages  of  the  river. 

Of  the  234,112  tons  commerce  reported  for  the  year  1900,  183,842 
tons  is  for  that  part  of  the  river  below  Newbern. 

This  improvement  has  been  in  the  local  charge  of  Assistant  Engineer 
S.  F.  Burbank. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 


Money  statement. 

July  1,  1900,  balance  unexpended   $3,  562. 11 

June  30,  1901,  amount  expended  during  fiscal  year   3,  439.  85 


July  1,  1901,  balance  unexpended   122.  26 

July  1,  1901,  outstanding  liabilities   5.  40 


July  1,  1901,  balance  available   116.  86 


Amount  (estimated)  required  for  completion  of  existing  project   77,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  tc  the  balance 

unexpended  July  1,  1901   6,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  ha    or  act  of  1899. 


Appropriated. 


Date. 


June  18, 1878  . 
March  3, 1879 
June  14, 1880. 
March  3, 1881 
August  2,  iaS2 
July  5, 1884... 
August  5, 1886 


Amount.  Aggregate. 


$40,0C0 
45,000 
45,000 
30,000 
30,0u0 
20, 000 
22, 500 


»40,000 
85,000 
130, 000 
160, 000 
190,000 
210,000 
232, 500 


Date. 


August  11,1888... 
September  30, 1890 

Julv  13, 1892  

August  18, 1894  . . . 

June  3, 1896   

March  3,1899  


Amount.  Aggregate. 


$15,000 
20,000 
15,000 
7,000 
7,000 
10,000 
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COMMIOKCIAI-  SI  AT  I  ST  ICS   I'Oli   YKAK  KNDINii    DUCKM  KKK      1 ,  1!KM). 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seod  oil. . . 
('ottoM-siH'd  meal. 
(-o(ti)ii-soed  linllH 

Tobacco  leaf  

Kicc,  rough  

(iraiuH   

Hay  

Potatoes  

Vegetables  

Cattle  

Horses  

Hogs  

Poultry  

Kggs  

Fish  

Oysters  


Quantity 


Ttmn. 
fi,  172 
2, 576 
38 
9()0 
51X5 
2C.() 
12 
5, 505 
1,874 
3.214 
1 ,  (i90 
128 
75 
5 
5 
()8 
30, 616 
1,503 


Class  of  goods. 


Quantity. 


Clams  

Rosin  

Turpentine,  spirits  . . . 

Wood  

Timber  

Lumber  

Shingles  

Fertilizers  

Machinery  , 

CJeneral  merchandise 

Coal  and  minerals  

Tar  

Peanuts  

Brick  

Staves  

Ice  , 

Total  


Turn. 
7,500 
1,123 
200 
8,215 
GO,  402 
61,331 
280 
11,400 
4,230 
21,4.55 
2,438 
146 
50 
675 
4 
153 


234. 112 


One  hundred  and  eighty-three  thousand  eight  hundred  and  forty-two  tons  of  the 
above  connnerce  was  for  that  part  of  the  river  below  Newbern.  Decrease  in  com- 
merce since  last  year,  100,029  tons.  Two  transportation  lines  established  during  the 
year. 

Number  of  passengers,  16,380. 


Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1877   

75,000 
328,462 
267, 650 
253,  704 
a  50, 573 
a  45, 258 

1895  

278,025i 
297,092i 
380,749i 
342, 815 
334, 141 

1890   

1896  

1891  

1897  

1892   

1898  

1893   

1899  

1894   

a  The  statistics  for  1893  and  1894  relate  entirely  to  freight  carried  in  bottoms  on  the  river  above  New- 
bern.  For  the  preceding  years  it  covered  all  freight,  both  above  and  below  Newbern,  including  rafts. 


Statement  of  vessels  navigating  Neuse  River,  North  Carolina,  during  the  calendar  year 

ending  December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton^ 
nage. 

Draft. 

Steamers  

37 
23 
179 

2,033 
6,501 
6,542 

Feet. 
2  to  7i 
6  to  7i 
2  to  7i 

Bar^'es  

Schooners,  sloops,  etc  

L  7. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND 
BEAUFORT,  NORTH  CAROLINA  (VIA  NEUSE  RIVER,  CLUBFOOT 
CREEK,  CLUBFOOT  AND  HARLOWE  PRIVATE  CANAL,  HARLOWE 
CREEK,  AND  NEWPORT  RIVER). 

For  previous  history  see  annual  report  for  1900,  pages  270  and  1806. 

The  condition  of  this  waterwa}^  is  about  the  same  as  last  year.  The 
only  work  done  during  the  year  has  been  a  survey  for  estimating  the 
cost  of  obtaining  the  project  depth,  made  in  May  and  June,  1901,  the 
results  of  which  have  not  yet  been  determined. 
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No  additional  appropriation  is  at  present  recommended.  Should 
result  of  recent  survey  warrant,  the  available  balance  should  be  applied 
to  continuation  of  existing  project. 

The  statistics  for  1900  show  a  commerce  of  40,615  tons,  an  increase 
of  4,836  tons  over  the  preceding  year  and  the  largest  on  record. 

This  waterway  is  in  the  collection  districts  of  Pamlico  and  Beaufort,  N.  C. 


Money  statement. 

July  1,  1900,  balance  unexpended   |6,  772.  94 

June  30,  1901,  amount  expended  during  fiscal  year   317.  54 

July  1,  1901,  balance  unexpended   6,455.  40 

July  1,  1901,  outstanding  liabilities   135. 18 

July  1,  1901,  balance  available   6,  320.  22 

Amount  (estimated)  required  for  completion  of  existing  project   57, 000.  00 


Appropriated. 


Date. 

Amount. 

Aggregate. 

$10, 000 
10, 000 
15, 000 

$10, 000 
20, 000 
35, 000 

August  5, 1886  

August  11,1888  

COMMERCIAL  STATISTICS  FOR  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 

Quantity. 

Class  of  goods. 

Quantity. 

Hay  

Tons. 
60 
100 
20,810 
19, 600 

Tons. 

20 
50 
75 

Wood  

Machinery  

Timber  

General  merchandise  

Lumber  

Total  

40,  615 

Gain  over  last  year,  4,836  tons.  No  transportation  lines  established  during  the 
year. 

Freight  transported. 


Calendar  year  ending  Dec.  31— 

Tons. 

Calendar  year  ending  Dec.  31— 

Tons. 

1890   

14,000 
17,390 

Not  given. 

Not  given. 

Not  given. 

1895  

29,  737 
29,  737 
38, 897i 
20,365 
35,  779 

1891  

1896  (estimated)  

1892   

1897  

1893   

1898  

1894  

1899  

Statement  of  vessels  namgating  waterivay  between  Newhern  and  Beaufort,  N.  C,  during  the 
calendar  year  ending  December  31,  1900. 


Class  of  vessels. 

Niunber. 

Aggregate 

net 
tonnage. 

Draft. 

Feet. 

Steamers  

2 

65 

3. 5  to  4 

45 

470 

2  to  3. 5 

soo' 
1—1= 


BulkhB^d  Shoal. 
B&aufort  Harbor; NC. 
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L  8. 

IMPROVEMENT  OK  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

For  ])iwi()us  history  soo  annual  report  for  1900,  paj^cs  '27 i  and  1806. 

Work  (liirino-  tlu^  year  has  consistc^d  of  maintonance  of  jetties  and 
sand  fenees  at  Fort  Macon  a!ul  SiiackU'.ford  Point,  under  t\ui  i)roject  of 
1S5H). 

At  Fort  Macon  8(U)  feet  of  new  sand  fence  was  built,  1^,410  feet 
raised,  5,200  feet  tilled  under,  and  feet  repaired.  At  Shackleford 
Point  40()  feet  of  new  sand  fence  was  built,  (3,800  feet  raised,  10,755 
feet  tilled  under,  and  745  feet  repaired. 

The  result  of  the  year\s  work  contirnis  the  opinion  of  the  previous 
year,  that  the  rio-id  sand  fence  is  decidedly  more  effective  than  the 
old-style  fence,  and  it  has  been  exclusively  used. 

The  channel  leadino-  to  Beaufort  Harbor  over  Bulkhead  shoal  has 
deteriorated,  the  oovorning  low-water  depth  being  onl}^  3^  feet,  a  loss 
of  1  foot  as  determined  by  the  survey  of  June,  1901,  of  which  map  is 
submitted  herewith. 

A  survey  of  the  bar  channel  and  the  channel  to  Core  Sound  was 
made  in  Octol)er,  1900,  in  connection  with  survey  for  proposed  water- 
way 16  feet  deep  between  Dismal  Swamp  Canal  and  Beaufort  Inlet, 
the  result  of  which  was  reported  in  House  Doc.  No.  202,  Fifty-sixth 
Congress,  second  session. 

The  small  available  balance  will  be  used  in  caring  for  plant  stored 
at  depot.  The  additional  appropriation  recommended  should  be  ex- 
pended in  maintenance  of  jetties  and  sand  fences  at  Fort  Macon  and 
Shackleford  Point,  in  accordance  with  the  existing  project.  Shoaling 
of  the  channel  to  Beaufort  over  Bulkhead  shoal  is  a  serious  obstacle 
to  Beaufort  business  and  should  be  remedied. 

It  has  been  impossible  to  obtain  an  accurate  record  of  the  year's 
commerce,  but  it  is  thought  to  be  approximately  the  same  as  last  year. 

This  improvement  has  been  in  local  charge  of  Assistant  Engineer 
S.  F.  Burbank. 

Beaufort  is  a  port  of  entry. 

Money  statement. 


July  1,  1900,  balance  unexpended   $1,  246.  65 

June  30,  1901,  amount  expended  during  fiscal  year   1, 147.  42 


July  1,  1901,  balance  unexpended   99.  23 

July  1,  1901,  outstanding  liabilities   42.  58 


July  1,  1901,  balance  available   56.  65 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901    3,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Appropriated. 


Date. 


July  4,1836  .. 

March  3, 1880 
August  2, 1882 
July  5, 1884  . . 


Amount. 


15, 000 


30, 000 
25,000 
20, 000 


Aggregate. 


$5, 000 


30,000 
55,000 
75,000 


Date. 


August  5, 1886  

August  11,1888.... 
September  19, 1890 

July  13, 1892  

June  3, 1896   


Amount. 


$15, 000 
35, 000 
15,000 
10,000 
5,000 


COMMERCIAL  STATISTICS. 


Freight  transported. 


Calendar  year  ending  Dec.  31— 

Tons. 

1880   

25,000 
46, 675 
69, 330 
55,070 
62,913 
Not  given. 

1890   

1891  

1892   

1893  

1894  

Calendar  year  ending  Dec.  31— 

Tons. 

1895  

30, 522i 
38,807 
34,930 
38, 781 
39, 356 

1896  

1897  

1898  

1899  

Statement  of  vessels  navigating  harbor  at  Beaufort,  N.  C. ,  during  the  calendar  year  ending 

December  31,  1900. 


Aggregate 

Trips 

Class  of  vessels. 

Number. 

net 

Draft. 

during 

tonnage. 

the  year. 

Feet. 

Steamers  

9 

732 

2. 5  to  13 

336 

Schooners  and  sloops  

185 

2,326 

2. 5  to  9 

3, 700 

Nine  steamers  of  4J  to  13  feet  draft  visited  the  harbor  once  during  the  year,  but 
are  not  included  in  the  above. 


IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  NORTH  CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  271  and  1810. 

No  work  was  done  during  the  year.  The  ^1,000  appropriated  June 
3,  1896,  being  too  small  for  effective  use,  is  held,  except  for  expense 
of  an  examination  of  the  waterway  in  June,  1900,  until  further  appro- 
priation is  made.  The  condition  of  the  waterway  is  about  the  same  as 
last  year,  with  ruling  low- water  depth  of  2  feet. 

The  available  balance,  with  the  additional  appropriation  recommended, 
should  be  applied  to  redredging  where  deterioration  has  occurred  and 
to  continuation  of  project. 

This  waterway  is  in  the  collection  district  of  Beaufort,  N.  C. 
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Moih  II  stdtcincnt. 

July  I,  HH)0,  balance  nnoxpondcd   $075.07 

.Iiiiu'  .')0,  li)01,  amount  expended  durin<j:  liseul  year   20.01 

July  I,  1001,  balance  unexpended   055.66 

Amount  (estimated)  required  for  coinpletion  of  exiHtiufr  project   6,500.00 


Auiount  that  can  be  profitably  expcniled  in  (iscal  year  ending  Jun(;  ;>0, 
lOO;^,  in  addition  to  the  balance  unexpended  July  1,  1001: 

For  worlvH  of  improvement   $6,  500.  00 

For  maintenance  of  im])rovement   8,  000.  00 

  0,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1807,  and  of  section  7  of  the  river  and  liarbor  act  of  1800. 


Appropriated. 


Date.  Amount.  Aggregate.  Date.  Amount.  Aggregate. 


August  5, 1886   SIO.OOO        SIO.OOO     July  13, 1892   SIO.OOO  $40,000 

August  11, 1888    5,000  15,000     August  18, 1894    2,500  42,500 

September  19, 1890   15,000         30,000    June  3, 1896    1,000  43,500 


COMMERCIAL  STATISTICS. 


Freight  transported. 


Calendar  year  ending  Dec.  31— 

Tons. 

Calendar  year  ending  Dec.  31 — 

Tons. 

1886  

12, 250 
29, 332 
30, 240 
32, 638 
Not  given. 

1895  

21, 874 
18, 022 
19, 193J 
21,968i 
21, 248 

1890  

1896  

1891  

1897  

1893   

1898  

1894  

1899  

Statement  of  vessels  navigating  waterway  beliveen  Beaufort  Harbor  and  New  River,  North 
Carolina,  during  the  calendar  year  ending  December  31,  1900. 


Cla^s  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Trips 
during 
the  year. 

Steamers  

2 

76 

Feet. 

4 

20 

Schooners,  sloops,  etc  

35 

1,890 

2  to  10 

650 

L  10. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  272  and  1812. 

No  work  has  been  done  on  this  improvement  during  the  year.  The 
governing  low- water  depth  is  about  3  feet,  through  a  tortuous  channel 
around  Cedar  Bush  Marsh. 

The  project  of  1894,  to  obtain  a  channel  4  feet  deep  around  Cedar 
Bush  marsh,  was  completed  in  1895  by  means  of  training  wall  of  wood, 
which  has  been  destroyed  by  the  teredo,  the  channel  deteriorating  to 
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its  original  condition.  It  is  proposed  to  make  a  survey  of  this  shoal 
in  the  near  future  to  determine  whether  or  not  the  available  balance 
can  be  utilized  to  advantage. 

The  available  balance  should  be  held  pending  result  of  this  survey, 
and  in  case  of  favorable  showing  should  then  be  applied  to  obtaining 
project  depth. 

Money  statement. 

July  1,  1900,  balance  unexpended   $3, 390. 87 

June  30,  1901,  amount  expended  during  fiscal  year   19. 61 

July  1,  1901,  balance  unexpended   3, 371.  26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901   5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriated. 


Date. 


July  4,  1836,  to  July  7,  1838. 


August  2,  1882 
July  4,  1884... 


$5, 000 
5,000 


Aggregate. 


$50,000 


5,000 
10, 000 


Date. 


August  5,  1886. 
August  11,  1888 
September  19,  ] 
July  13, 1892... 


$10,000 
3,000 
5,000 
5,000 


Aggregate. 


820, 000 
23,000 
28, 000 
33,000 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seed  meal 

Grains  

Potatoes   

Vegetables  

Fish  

Oysters  

Clams  

Rosin  


Quantity. 


Tons. 
67 
60 
23 
3 
15 
10 
300 
35 
27 
1,100 


Class  of  goods. 


Turpentine,  crude  

Turpentine,  spirits  . . . 

Shingles  

Fertilizers  

Machinery  

General  merchandise 

Coal  and  minerals  

Peanuts  

Total  


Quantity. 


Tons. 


20 
193 
177 
403 
4 
472 

25 
314 


3,248 


Freight  transported. 


Calendar  year  ending  Dec.  31— 

Tons. 

Calendar  year  ending  Dec.  31 — 

Tons. 

1882  

5,000 
17,359 
23,838 
1, 134i 
l,147i 

1895  

26,771* 
7,209 
2,107 
4,610 

1890  

1896  

1891  

1897  

1893  

1894   

Statement  of  vessels  navigating  New  River,  North  Carolina,  during  the  calendar  year  ending 

December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 

net 
tonnage. 

Draft. 

Trips 
during 
the  year. 

3 
2 

113 
42 

Feet. 
2  to  4 
4 

100 
40 

Schooners  
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IMPROVEMENT  OK  HLAOK  \ll\'K\{,  NOIiTII  (^VROLINA. 

For  ])revioua  history,  soo  anmiiil  rcpoi't  for  IIMKI,  pai^es  273  and  1813. 

Work  diirin<i'  tho  year  has  consisted  of  inaiiifiMianci^  by  sria<^<^in^, 
and  thoro  wimv  nMnovcd  from  the  (tliamud  stumps  and  353  sna^s, 
and  from  tli(»  baidvs  r)()l  trees.  The  work  was  suspended  in  March  and 
th(^  small  balanee  available  reserved  for  care  of  plant. 

The  present  low-water  depths  are  5  feet  to  roint  Caswell,  2^  feet 
to  llawes  Narrows,  and  1^  feet  to  Clear  Run.  The  river  is  navigable 
to  Clear  Run  during*  high  stages,  aggregating  about  eight  months 
annually. 

The  small  available  bahmce  will  be  used  for  care  of  plant,  and  the 
additional  appropriation  reconmiended  should  be  used  for  maintenance 
of  existing  channel  between  the  mouth  and  Clear  Run. 

The  commerce  for  1900,  58,087  tons,  is  a  gain  of  9,551:  tons  over  the 
previous  year. 

The  improvement  has  been  in  local  charge  of  Assistant  Engineer 
Charles  Humphreys. 
This  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1, 139. 62 

June  30,  1901,  amount  expended  during  fiscal  year   830.  35 


July  1,  1901,  balance  unexpended 


309.  27 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901   3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriated. 


Date. 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

August  5, 1886  

$3,000 
10,000 
2,000 

$3,000 
13,000 
15,000 

June  3, 1896   

$1,000 
2,000 

$16,000 
18,000 

July  13, 1892   

March  3, 1899  

August  17, 1894  

other  receipts:  March  14, 1897,  sale  to  Cape  Fear  River,  $243.34. 

COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1900. 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seed  meal  . 

Grains  

Hay  

Potatoes  

Cattle  

Horses  

Hogs  

Poultry  

Fertilizers  

Eggs  

Rosin  

Turpentine,  crude 


Tons. 


190 
60 
10 
50 
38 
20 

110 
25 
32 
41 

789 
17 
,964 

168 


Class  of  goods. 


Turpentine,  spirits  

Tar  

Wood  

Timber  

Lumber  

Shingles  

General  merchandise 

Machinery  

Rice  

Peanuts  

Dog  tongue  


Total 


Tons. 


843 
1,701 
7,000 
22,300 
55 
1,500 
17, 920 
220 
6 
3 
25 


58,087 


Number  of  passengers,  697. 

Increase  since  last  year,  9,554  tons.  Transportation  lines  established  during  the 
year,  1.  All  of  the  above  passed  over  12  miles  of  Cape  Fear  River,  North  Carolina, 
above  Wilmington,  but  is  not  included  in  the  report  for  that  river. 
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Freight  transported. 


Calendar  year  ending  Dec.  31— 

Tons. 

Calendar  year  ending  Dec.  31— 

Tons. 

1885  

48,650 
61,311 
79,429 
56,051 
45,003 
41, 130i 

1895  

63, 262 
69,033i 
31, 144 
38, 139 
48, 533 

1890   

1896  

1891  

1897  

1892   

1898  

1893   

1899  

1894   

Statement  of  vessels  navigating  Black  River,  North  Carolina,  during  the  calendar  year  end- 
ing December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  tonnage. 

Draft. 

Steamers  

4 
5 

a  38 

180. 72 
105.86 
2,750 

Feet. 
3    to  3. 5 
3.5  to  4.5 
1. 5  to  4 

Steam  tugs  

Flats   

a  About. 


L  12. 

IMPROVEMENT  OF  NORTHEAST  (CAPE  FEAR)  RIVER,  NORTH 

CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  273  and 
1815. 

Work  during  the  year  has  consisted  of  maintenance  by  snagging,  at 
a  cost  of  $1,051.45,  and  there  have  been  removed  from  the  channel 
528  stumps  and  1,631  snags,  and  from  the  banks  704  trees.  The  work 
was  suspended  in  March,  and  the  small  balance  available  reserved  for 
care  of  plant. 

The  governing  low-water  depth  is  6  feet  to  Bannerman's  bridge, 
above  which  point  navigation  is  practicable  only  during  freshet  stages. 

The  available  balance  will  be  used  for  care  of  plant,  and  the  addi- 
tional appropriation  recommended  should  be  used  for  maintenance  of 
existing  channel  between  Wilmington  and  Hallsville. 

The  commerce  during  the  year  amounted  to  56,748  tons,  a  gain  of 
8,479  tons  over  the  previous  year. 

The  improvement  has  been  in  local  charge  of  Assistant  Engineer 
Charles  Humphreys. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  0. 

Money  statement, 

July  1,  1900,  balance  unexpended   $1,  056. 13 

June  30, 1901,  amount  expended  during  fiscal  year   1,  051.  45 


July  ],  1901,  balance  unexpended   4.  68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 

•     unexpended  July  1,  1901  -   3,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Ajtprojiridlcd. 

September  19,  1890,  for  Nortli  East  (Cape  Fear)  liiver,  Nortli  Carolina...  ijif),  000.  00 

July  13,  1892,  for  North  Kast  (Cape  Fear)  River,  North  (Carolina   5,000.00 

AuiriiHt  18,  1894,  for  Nortli  Fast  (C^ape  Fear)  River,  North  Carohna   5,000.00 

March  H,  1899,  for  North  Fast  River,  North  (Carolina     2,  000.  00 

Other  receipts:  March  4,  1897,  sales  to  Cai)e  Fear  River   243.  IV.i 

Total   17,243.33 


COMMERCIAL  STATISTICS  FOR  VEAU  ENDING   DECEMBER  31,  1900. 


Class  of  goods. 


(^)tton  

Cotton-seed  meal  

Cotton-seed  oil  

Cotton  seed  

llU'o  

Ciniin.s  

Hay  

Potatoes   

Peanuts  

Fruits  and  vegetables 

Cattle  

Hogs  

Poultry  

Kggs  

Fish  


Tons. 


273 
30 
2 

309 
20 

161 
41 
66 
30 
3 
25 
31 
40 
16 
2 


Class  of  goods. 


Ro.sin  

Turpentine,  crude  

Tiirpentine, spirits  ... 

Wood  

Timber  

Lumber  

Shingles  

Tar  

Brick  

Fertilizers  

General  merchandise 
Lime  

Total  


Tons. 


1,704 
205 
290 
7,700 
24, 174 
186 
900 
1,044 
7,500 
7,888 
4,000 
115 


56, 748 


Increase  since  last  year,  8,479  tons. 

Transportation  lines  established  during  the  year,  none. 

Number  of  passengers,  350. 

Six  thousand  nine  hundred  and  ninety-seven  tons  of  the  above  fertilizers 
over  only  2  miles  of  the  lower  end  of  the  river. 


Freight  transported. 


Calendar  year  ending  December  31— 

Tons. 

Calendar  year  ending  December  31— 

Tons. 

1890  

40, 596 
30,295 
37, 429 
40, 388 
41,096 

1895  

39, 721 
85, 163i 
63,398 
59,422 
48, 269 

1891  

1896  

1892   

1897  

1893   

1898  

1894   

1899  

Statement  of  vessels  navigating  North  East  River,  North  Carolina,  during  the  calendar  year 

ending  December  31, 1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

2 
9 

a  44 

92.06 
178. 53 
3,300 

Feet. 
3    to  3. 6 
2. 5  to  7. 5 
1.5  to  4 

a  About, 
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IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  ABOVE 

WILMINGTON. 

For  previous  history  see  annual  report  for  1900,  pages  274  and  1816. 

Work  during  the  year  has  consisted  of  maintenance  by  snagging  at 
a  cost  of  $1,204.78,  and  there  have  been  removed  from  the  channel  345 
stumps,  1,174  logs,  91  trees,  1,436  snags,  and  1  wreck.  Work  was 
suspended  in  March  and  the  small  balance  available  reserved  for  care 
of  plant. 

The  condition  of  the  river  is  about  the  same  as  last  year,  the  govern- 
ing low- water  depths  being  4  feet  to  Kellj^s  Cove,  2^  feet  to  Elizabeth- 
town,  and  2  feet  to  Fayetteville. 

A  preliminary  examination  was  made  for  the  purpose  of  determining 
as  to  the  advisability  of  making  a  survey  for  proposed  4  feet,  6  feet, 
and  8  feet  navigation  throughout  the  3^ear  between  Wilmington  and 
Fayetteville.  Later  a  survey  and  estimates  were  made  for  the  same 
purpose;  report  printed  in  House  Doc.  No.  180,  Fifty-sixth  Congress, 
second  session. 

The  small  available  balance  will  be  used  for  care  of  plant  stored  at 
depot.  The  additional  appropriation  recommended  should  be  used 
for  maintenance  of  existing  channel.  No  further  appropriation  for 
improvement  is  recommended  until  the  adoption  of  a  project  for  slack- 
water  navigation. 

The  commerce  for  the  year  amounted  to  129,622  tons,  a  gain  of 
14,745  tons  since  the  previous  year,  and  the  largest  on  record. 

This  improvement  has  been  in  local  charge  of  Assistant  Engineer 
Charles  Humphreys. 

This  river  is  in  the  collection  district  of  Wilmington,  N.  0. 


Money  statement, 

July  1,  1900,  balance  unexpended   $3, 117. 98 

June  30,  1901,  amount  expended  during  fiscal  year   3, 037.  93 


July  1,  1901,  balance  unexpended   80.  05 

July  1,  1901,  outstanding  liabilities   21.  36 


July  1,  1901,  balance  available   58.  69 


Amount  (estimated)  required  for  completion  of  existing  project   132,  750.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1903,  in  addition  to  the  balance  unexpended  July 
1,  1901: 


For  works  of  improvement   (^) 

For  maintenance  of  improvement   $8,  000.  00 

  8,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


^  Nothing  recommended  for  improvement  until  adoption  of  project  for  slack- water 
navigation. 
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Date. 

Amount. 

AffgroKati'. 

Date. 

Amount. 

Aggregate. 

March  3.  1881  

August -J,  1882  

Julv  r>.  1881  

Aujiust  r>,  1880  

AiiKUsl.  11,  1888  

Sontomber  19,18i)0  

m,  000. 00 
30,  (KK).  (K) 
T),  IKK).  (H) 
11,250.00 
12, 000. 00 
15, 000. 00 
15,000.00 

S30, 0(H).  00 
CO,  (HH).  (X) 
(-.5,  (K)0.  (K) 
7(i,  2')0. 00 
88, 250.  (K) 
103,250.00 
118,260.00 

August  18. 1891  

.huu"  3,  189()  

Miir('li3, 1899  

Other  receipts:  Sales  to 
other  appropriations 
during  1897   

SH.OOO.OO 
5, 000. 00 
5, 000. 00 

8132,250.00 
137,2.50.00 
H2,2f)0.00 

414.33 

July  13, 1892  

COMMERCIAL  STATISTICS  FOR  YEAK  KNDIN(}   DPX'EMBER  31,  1900. 


Class  of  goods. 


Cotton  

Cotton  seed  

Cotton-seed  meal . 
Cotton-seed  oil  — 

(Jrains  

Rice  

Straw  

Hay  

Potatoes   

Cattle  

Horses  

Hogs  

Poultry  

Eggs  

Rosin  

'l  urpentine,  crude 


Tons. 


408 
25 

175 
39 
81 

200 

250 
13 
30 

119 
25 
51 

128 
53 
,195 

236 


Class  of  goods. 


Turpentine,  spirits . . 

Tar  

Wood  

Timber  

Lumber  

Shingles  

Fertilizer  

Machinery  

General  merchandise 

Coal  

Brick  

Peanuts  

Fish  

Total  


Tons. 


659 
1,991 
10,000 
43, 294 
250 
938 
33,  552 
60 
30, 140 
4 

2,700 
5 
1 


129, 622 


Number  of  passengers,  1,955. 

Increase  since  last  year,  14,745  tons.  Transportation  lines  established  during  the 
year,  none.  Twenty-nine  thousand  five  hundred  and  fifty-five  tons  of  the  above 
fertilizers  passed  over  only  4  miles  of  the  lower  end  of  this  river.  All  of  Black 
River  commerce  passes  over  12  miles  of  this  river,  but  is  not  included  in  the  above. 


Statement  of  vessels  navigating  Cape  Fear  River,  North  Carolina,  above  Wilmington,  during 
the  year  ending  December  31,  1900. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamers    

6 
6 

486.60 
114. 42 

Feet. 
3. 0  to  4 
3. 5  to  7 

Steam  tugs  

Freight  transported. 


Calendar  year  ending  Dec.  31 — 

Tons. 

Calendar  year  ending  Dec.  31 — 

Tons. 

1880   

50, 000 
129, 000 
88, 638 
72,810 
92,767 
85, 497 

1895  

103, 727 
99, 357i 
91, 841 
99,943 

114, 877 

1890  

1896  

1891  

1897  

1892   

1898  

1893  

1899  

1894   
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L  14. 

IMPROVEMENT  OF  CAPE  FEAR  RIYER,  NORTH  CAROLINA,  AT  AND 
BELOW  VVILIS^INGTON. 

For  previous  history,  see  annual  report  for  1900,  pages  271  and  1818. 

During-  the  year  and  in  continuation  of  the  project  of  October  6, 
1900,  to  obtain  depth  of  20  feet  and  width  of  270  feet  at  Wilmington, 
and  from  Wilmington  to  the  ocean,  dredging  has  been  carried  on,  by 
United  States  plant  and  hired  labor,  in  river  channels  and  on  ocean 
bar,  as  follows: 

Between  July  1,  1900,  and  March  9,  1901,  the  clam-shell  dredge 
Ajax^  in  pursuance  of  project,  removed  from  Brunswick  River  Shoal 
277,088  cubic  yards  of  mud  and  sand,  157  stumps,  and  41  logs,  and 
from  Logs  and  Big  Island  Shoal  35,244  cubic  yards  of  mud  and  sand, 
77  stumps,  and  1  log.  To  maintain  channels  already  dredged  the  Ajax 
removed  from  Lilliput  Shoal  1,068  cubic  yards  of  mud,  and  from  Old 
Brunswick  Cove  Shoal  64,795  cubic  yards  of  mud. 

The  cost  of  Ajax  dredging  for  the  year  has  been,  for  operating 
alone,  117,062.29,  for  378,195  cubic  yards  of  mud  and  sand,  234  stumps, 
and  42  logs.  Since  its  purchase,  in  December,  1896,  this  dredge  has 
taken  out  2,378,498  cubic  yards  of  mud  and  sand,  702  stumps,  and 
385  logs,  at  a  cost,  for  operating  alone,  of  $86,098,40,  an  average  of 
3.62  cents  per  cubic  yard  for  operating. 

The  purchase,  construction,  and  maintenance  account  for  the  Ajax 
and  its  attendant  plant  to  June  30,  1901,  aggregates  $98,303.52,  an 
average  of  4.13  cents  per  cubic  yard  for  plant.  The  condition  of  the 
plant  is  excellent,  with  the  exception  of  the  hull  of  the  dredge,  which 
must  be  rebuilt  v/hen  more  funds  become  available.  The  tug  Easton 
is  unserviceable  and  no  longer  included  in  the  available  plant.  The 
cost  of  dredging  with  this  plant  may  be  summarized  as  follows,  not 
including  logs  and  stumps: 
From  purchase  in  December,  1896,  to  June  30,  1901: 


For  2,378,498  cubic  yards—  Cents. 

For  plant,  per  cubic  yard   4. 13 

For  operating,  per  cubic  yard   3.  62 


Total,  per  cubic  yard   7.  75 


During  fiscal  year  1900-1901: 
For  378,195  cubic  yards— 

For  plant,  per  cubic  yard   4. 13 

For  operating,  per  cubic  yard   4.  51 


Total,  per  cubic  yard   8.  64 


The  increased  cost  of  dredging  this  year  is  due  to  the  many  stumps 
encountered,  and  to  the  fact  of  the  plant  being  laid  up  March  9  for 
want  of  funds,  causing  an  unusually  large  charge  per  cubic  yard  for 
care  of  plant. 

The  suction  dredge  Cajye  Fear  returned  from  Florida  Februar}^  4, 
and  worked  about  four  and  three-quarters  months,  restoring  the  bar 
depth  to  21.7  feet,  the  20-foot  channel  being  350  feet  wide,  removing 
from  the  ocean  bar  140,400  cubic  yards,  and  from  Snows  Marsh  Chan- 
nel 53,254  cubic  5^ards,  a  total  of  193,654  cubic  ^  ards,  at  a  cost  for 
operating  alone  of  $7,797.42,  or  4.03  cents  per  cubic  j^ard.  Since 
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luM- coin])!!'! ion,  in  Jiiiu\  1.S1I5,  this  bojit  has  (1i'(mIo(hI  1,840,428  ciihic 
yards,  at  a  cost  for  oj)iM'atifi<>-  alone  of  $7.'),r)41  .S4,  or  4.00  cents  per 
ciihic  yard.  The  sea  diinip  has  been  moved  2  miles  farther  \v(\st,  in- 
cnMisinj>"  cost  of  operating'. 

The  purch;is(\  construction,  and  maintenance  account  foi*  this 
diiuloe  amounts  to  $8!>,S()7.47,  an  avera<^e  for  the  1,840,428  cubic 
yai-ds  dredo-ed  sincv  her  delivery  of  4.88  cents  per  cul)ic  yard. 

The  above  totals  differ  from  tliose  in  previous  repoi'ts  (181)6  to  1900, 
inclusive),  a  i'emeasur(Mnen(  of  tlie  bins  of  suction  dr(Hlo-(^  (  Wy>r  Fear  hav- 
ino-  indicated  an  excess  error  of  al)()ut  15  p(\r  cent  in  former  calculations. 

Snmmnnj  of  cost  of  dredging  hi/  surf  ion  dredge  Cape  Fear. 
From  date  of  delivery,  June,  1895,  to  June  80,  1901: 


For  1,840,42.S  cufnc  yards—  Cents. 

For  i)lant,  per  cubic;  yard   4.  88 

For  operating,  per  eubic  yard   4.00 


Total,  per  cubic  yard   8.  88 


For  the  fiscal  year  1900-1901: 
For  193,654  cubic  yards — 

For  plant,  per  cubic  yard   4.88 

For  operating,  per  cul)ic  yard   4.  03 


Total,  per  cubic  yard   8.91 


This  dredge  was  loaned  to  the  St.  Johns  River  (Florida)  improve- 
ment from  April  5, 1900,  to  February  4, 1901,  for  which  the  Cape  Fear 
River  improvement  received  $7,593.57,  of  which  $162.97  was  credited 
to  operating  account  and  $7,430.60  to  purchase,  construction,  and 
maintenance  account. 

Including  the  work  of  both  dredges,  a  total  of  571,849  cubic  yards 
was  dredged  during  the  A^ear,  which  included  dredging  for  maintenance 
at  Brunswick  River,  Lilliput,  and  Old  Brunswick  Cove  shoals  and  on 
the  ocean  bar,  at  a  cost  of  $16,608.04.  On  account  of  the  small  bal- 
ance available,  the  dredge  Ajax  and  its  attendant  plant  were  laid  up 
March  9,  1901,  and  for  the  same  reason  the  suction  dredge  will  belaid 
up  as  soon  as  the  bar  channel  is  in  such  shape  as  to  give  reasonable 
assurance  of  project  depth  holding  during  the  cotton-shipping  season, 
when  it  is  most  needed.  The  balance  of  funds  on  hand  will  be  held  in 
reserve  for  any  emergency  work  necessary  on  the  river  until  the 
passage  of  a  new  river  and  harbor  bill.  The  next  appropriation  should 
include  $128,000  for  maintenance,  as  shown  in  summary  in  chief  of 
engineer's  report,  $200,000  for  continuation  of  work  under  project, 
and  $50,000  for  shore  protection  at  Baldhead  Point.  This  last  item  is 
of  special  importance,  as  the  channel  is  steadily  cutting  into  the  shore 
and  the  channel  itself  moving  bodily  to  the  eastward.  The  old  Wood- 
bury jetty  is  now  nearly  in  the  center  of  the  channel,  with  30  to  35 
feet  depth  all  around  it,  and  unless  the  erosion  of  Baldhead  Point  is 
checked  and  the  channel  movement  stopped  it  will  be  necessary  in  the 
near  future  to  remove  the  remains  of  the  jetty  from  the  channel.  A 
continuation  of  the  channel  movement  to  the  east  threatens  to  seriously 
affect  the  present  bar  channel  and  possibly  entail  the  adoption  of  a  new 
line  across  the  bar. 

Considerable  surveying  has  been  done  during  the  year,  with  a  view 
of  having  available  all  necessary  data  for  making  recommendation  as 
to  project  when  new  funds  become  available. 

ENG  1901  95 
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The  Swash  Defense  and  New  Inlet  dams  are  in  practically  the  same 
condition  as  last  year,  no  funds  being  available  for  their  proper  repair, 
which  will  require  several  thousand  tons  of  stone. 

The  tug  Richard  Casivell  was  completed  by  the  Columbian  Iron 
Works  and  Dry  Dock  Company  and  delivered  October  16,  1900. 
This  tug  is  84  feet  10  inches  long,  18^  feet  beam,  Yi  feet  mean  draft; 
hull  and  house  of  steel,  engine  fore  and  aft  compound,  14  and  28  by  22 
inch  stroke.  The  contract  price  of  this  tug,  delivered  at  Wilming- 
ton, was  $26,500,  and  about  $1,500  was  spent  for  inspection  expenses, 
equipment,  etc.  She  is  a  powerful  and  able  boat  and  in  every  way 
satisfactory. 

PRESENT  CONDITION  OF  THE  WORK. 

Except  for  deterioration,  the  condition  of  the  river  channel  is  the 
same  as  last  year,  with  the  following  exceptions:  At  Logs  and  Big 
Island  Shoal  the  20-foot  channel  has  been  increased  in  width  to  148 
feet  throughout;  at  Brunswick  River  Shoal  the  20-foot  channel  has 
been  widened  to  185  feet  for  7,600  feet  of  its  length  and  to  222  feet 
for  the  remaining  1,000  feet;  at  Old  Brunswick  Cove  Shoal  the  least 
depth  was  increased  by  redredging  to  20  feet. 


2  [(>'))  CI/    ate  meat. 

July  1,  1900,  balance  unexpended   $96,  279.  97 

March  22,  1901,  received  for  rent  of  dredge  C'«^>e  Fear   7,  593.  57 

103,  873.  54 

June  30,  1901,  amount  expended  during  fiscal  year   71,  796.  07 

July  1,  1901,  balance  unexpended   32, 077.  47 

July  1,  1901,  outstanding  liabilities   2,  221.  74 

July  1,  1901,  balance  available   29,  855.  73 


'Amount  (estimated)  required  for  completion  of  existing  project   885,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement  $250,  000.  GO 

For  maintenance  of  improvement   128,  000.  00 

  378,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriated. 


Date. 


March  2,  1829,  to  July  22, 
1854  


July  11,  1«70   ^flOO.OOO 

March3,  ]<S71    75,000 

.luneK),  1S72   100,000 

March3, 1H73    100,000 

June  23,  1874   150,000 

]Mareh  3, 1875  1  150,000 

Aus<ustl4, 1870  i  132,500 

June  18,  1878  [  160,000 

March  3,  1879   100,000 

June  14,  1880   70,000 

March  3, 1881  1  140, 000 


Aggregate. 


a. f 363, 228.  92 


100 
175 
275 
375 
525 
675 
807 
967 
1, 067 
1,137 
1,277 


,  000. 00 
,  000. 00 
,000.00 
,000.00 
,  000.  00 
,  000. 00 
,  500. 00 
,  500. 00 
,500.00 
,  500. 00 
,500.00 


Date. 


Aiigust  2,  1882  

July  5,  1884   

August  5,  1886  

August  11,  1888  

September  19,  1890  

July  13,  1892  

August  18,  1894  

June  3,  1896   

March  3,  1899  

other  receipts:  Sales  and 
rents  to  other  appro- 
priations. 


$225, 000 
200, 000 
157, 500 
245,  000 
170,000 
200, 000 
200, 000 
195, 000 
150, 000 
1,024.56 
3,  718. 40 
7, 593.  57 


a  Balance  of  $3,728.07  turned  oyer  to  surphis  fuud. 


aimm<;ni>ix  l — iiKroirr  ok  cai'tain  ijk^as.  1507 
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Tons. 

(V.tlon   70,797 

I  -iiiiilu'r   77,  <)4() 

Shiiii^U'S   1,7.'W 

Ivosiii    2(),  245 

Tar   (),  H71 

'rurpoiitiiu',  HpirilH   4,4S1 

'rurpcntino,  crude   ()88 

ritc-h   320 

Cotton  and  yarn  floods   831 

MistvUaneoiis  (cHtiniated)   (55,000 


Totftl   254,607 

Ki'port.'i,  infenxil. 
[FurnisluHl  l)y  .stoambout,  flat,  and  raft  men.] 
aiit^collanoous  ,   96,  796 


Total  of  exports  (foreign,  coastwise,  and  internal)   361,403 

Importx,  foreign  and  coastirise. 
[Furnished  by  importers  and  maiinfaeturers.] 

Tons. 

Fertilizers  and  fertilizer  material   55,  436 

Coal   13,985 

Salt   5,  799 

Oil   12,  496 

Cement   2,  630 

Grains  (corn  and  rice)   1,  700 

Miscellaneous  (naval  stores,  cotton,  and  general  merchandise)   100,  000 


Total   191,146 

Imports,  internal. 
[Furnished  by  steamboat,  flat,  and  raft  men.] 

Tons. 

Cotton   896 

Tar   5,016 

Turpentine,  spirits   1,  916 

Turpentine,  crude   851 

Rosin   11,  663 

Lumber  and  timber   91,  268 

Shingles   3,  369 

Wood   27,  700 

Miscellaneous   14, 128 


Total   156,807 


Total  of  (imports  foreign,  coastwise,  and  internal)   347,953 
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Summary. 

Exports :  Tons. 

Foreign  and  coastwise   254,  607 

Internal  •   96'  796 

Imports: 

Foreign  and  coastwise   191, 146 

Internal   156,  807 

Total   699,356 

Increase  since  last  year,  77,504  tons. 
Transportation  lines  established  during  the  year,  2. 

Foreign  commerce  for  the  year  1900. 
[Furnished  by  the  collector  of  customs  of  the  port  of  Wilmington,  N.  C] 


Class  of  goods. 


Quantity. 


Value. 


Exports.  Imports, 


Cotton  

Rosin  

Tar  

Pitch  

Spirits  of  turpentine  , 

Lumber  

Shingles  

Miscellaneous  

Kainit  

Salt  

Potash  (muriat  and  sulphate  of) . 

Pyrites  

Molasses  

Manure  salt  

Miscellaneous  


..  .bales, 
.barrels. 
....do... 
....do... 
-gallons. 
....M  ft. 

 M. 

 tons. 

....do... 
....do... 
....do... 
....do... 
.gallons. 

 tons. 

....do... 


Total 


257, 
144, 
18, 
1, 


774 

245 
924 
005 
220 
765 
429 


$12, 974, 027 
209, 187 
30, 290 
1,801 
29,981 
144, 815 
12, 845 
38,896 


13,441,842 


166, 540 
3,773 

28,052 
7,725 
1,158 

25, 396 
5, 958 


138, 602 


Freight  transported,  calendar  year  ending  December  31- 


Tons. 

1869    220,000 

1889    325,512 

1890    346,557 

1891    344,  743 

1892   341,468 

1893    392,965 


Tons. 

1894    437,623 

1895   618,054 

1896    673,208 

1897    595,426 

1898    627,899 

1899    621,852 


Cotton  steamers  loaded  at  the  jwrt  of  Wilmington,  N.  C,  during  the  calendar  year  ending 

December  31,  1900. 

[Furnished  by  Messrs.  Alex.  Sprunt  &  Son  and  Mr.  J.  H.  Sloan.] 


Registered 

Draft 

Bales. 

tonnage. 

loaded. 

1,404 

17.5 

8, 052 

1,224 

16 

6, 725 

937 

16 

5, 200 

2,281 

19.5 

12, 077 

1,404 

17.5 

7,839 

1,664 

15.5 

9,800 

937 

16 

5, 200 

1,095 

17 

5,300 

1,798 

18.5 

9,581 

1,443 

18 

6.850 

2, 143 

18.5 

11,750 

1,956 

19 

10,090 

1,818 

17.5 

9,358 

Name  of  steamer. 


Aquila  

Chatburn  

Skuld  

Bendo  

Aquila  

Yearby  

Skuld  

Arnold  Loyken 

Aislaby  

Falk  

Louise  

Alnwich  

Wingrove  


Al'TMNDlX    L  RKI'Oirr  dAT'l  AIN  I.IM^AS. 
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Cotloii  strttnitrs  ItKuhd  at  llir  povl  of  WiliiiiiKjIoii,  iV.  ('.,  etc. — ( '()u( imic* I . 


Name  of  Htoamer. 


Oiik  lands  

lU-llcrl.v  

Vcllrdii"  

Kasstila  

Dolchy  

lUickininster 

I'olaiia  

Kastrv  

WaiKlbv  

Dora  

OaUlaiuls  

Kiiigswood . . 

Aiiuila  

'IVrrsa  

Oscar  1  

Dovvgatc  

Total  . . 


Ki'k'i.sterL'tl 
tonnage. 

Draft 
loaded. 



Bales. 

1, 252 

17 

6, 074 

1, 979 

17. 5 

10, 000 

1,  (548 

18. 5 

8, 051 

2, 497 

19 

13, 718 

2, 353 

18 

12, 364 

1,297 

n 

6,714 

1,898 

19 

9, 630 

1,92-1 

IS.  a 

10,  .530 

2  580 

19 

14  .596 

l!l05 

16 

b,  055 

1,252 

16.5 

6,300 

1,209 

14.5 

6,739 

1,404 

17.5 

7,846 

2,518 

16.5 

12, 765 

1,999 

18 

9,250 

1,869 

16.5 

9,450 

48,888 

257,504 

St  a1  on  cut  of  vessels  of  100  tons  and  over  at  the  port  of  Wilmington  N.  ( 
year  ending  December  SI,  1900. 

[Furnished  by  Capt.  Edgar  Williams,  harbor  master,] 


for  the  calendar 


Class  of  vessels. 

American. 

Foreign. 

Total. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

.■^toame^.s  

Harks  

HnS^  

Barges   

101 
4 
6 
29 
82 

125, 949 
2, 729 
1,967 
29, 156 
25,  629 

36 
32 
2 

61,177 
18,347 
514 

137 
36 
8 
29 
97 

187, 126 
21,076 
2,481 
29, 156 

28,  357 

Schooners  

15 

2, 728 

Total  

222 

185, 430 

85 

82, 766 

307 

268, 196 

The  above  does  not  include  vessels  which  took  cargoes  to  Southport;  vessels  com- 
ing to  Southport  in  distress,  for  supplies,  or  for  a  harbor,  the  total  estimated  tonnage 
of  which  is  15,000,  or  vessels  and  barges  taking  cargoes  to  Fort  Caswell,  the  total 
estimated  tonnage  of  which  is  40,000. 

Vessels  owned  by  the  United  States  Government  are  not  included.  No  record  is 
made  of  steamboats  plying  on  the  rivers  above  Wilmington,  or  of  small  vessels  and 
steam  tugs  of  less  than  100  tons. 


Statement  of  vessels  plying  on  the  Cape  Fear  River,  North  Carolina,  at  and  below  Wil- 
mington, during  the  calendar  year  ending  December  31,  1900. 

[This  statement  is  in  addition  to  tliat  furnished  by  Capt.  Edgar  Williams.] 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

17 

13 

7,055 
297 

Feet. 
2  to  17 
2  to  10 

Steam  tugs  

LI5. 

IMPROVEMENT  OF  TOWN  CREEK,  BRUNSWICK  COUNTY,  NORTH 

CAROLINA. 

For  previous  history  see  annual  report  for  1900,  pages  275  and  1827. 

At  the  end  of  the  last  fiscal  year  the  stream  had  been  cleared  to 
Three  Creeks,  a  short  distance  above  Russell's  landing,  and  the  project 
for  a  channel  5  feet  deep  and  40  feet  wide  to  Russell's  landing  had 
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been  completed.  During  the  past  year  snagging  was  continued  to 
Rock's  landing  and  the  entire  project  completed.  There  were  removed 
from  the  channel  347  stumps,  14  logs,  44  trees,  1,297  snags,  and  1 
old  flat,  and  from  the  banks  2,095  trees  were  trimmed  and  pulled  backo 

The  commerce  reported  for  the  year  amounts  to  9,146  tons,  while 
for  the  previous  year  it  was  reported  as  61,859  tons.  An  effort  to 
determine  the  cause  of  this  apparent  great  falling  off  has  been  unsuc- 
cessful, but  it  is  believed  that  the  amounts  of  wood,  timber,  and  lum- 
ber during  1899  were  considerablv  overestimated,  and  it  is  probjible 
that  some  items  for  the  year  1900  have  not  been  obtained,  on  account  of 
the  difficulty  of  checking  up  the  cargoes  of  small  sailboats  and  flats, 
which  are  not  consigned  to  any  special  agents,  but  are  brought  to  Wil- 
mington and  sold  at  the  wharves  to  the  first  comer. 

The  small  available  balance  will  be  used  for  care  of  plant  stored  at 
depot.  The  additional  appropriation  recommended  should  be  spent 
for  maintenance  of  existing  channel  up  to  Russell's  landing. 

This  improvement  has  been  in  local  charge  of  Assistant  Engineer 
Charles  Humphreys. 

This  creek  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1, 1900,  balance  unexpended    $1,  220. 14 

June  30, 1901,  amount  expended  during  fiscal  year   1, 122,  59 

July  1, 1901,  balance  unexpended   97.  55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
•     unexpended  July  1, 1901   2, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Abstract  of  appropriations. 

March  3,  1881   $1,  000 

March  3,  1899   8,  500 


Total   9,  500 

COMMERCIAL  STATISTICS  FOR  YEAR  ENDING   DECEMBER  31,  1900. 


Class  of  goods. 


Quantity 


Cotton  

Cotton  seed  

Cotton-seed  meal  . 

Rice  

Rice  straw  

Hay   

Potatoes   

Cattle  

Hogs  

Poultry  

Eggs  .!  

Rosin  

Turpentine,  crude 
Turpentine,  spirits 
Wood  


Class  of  goods. 


Quantity, 


Timber  

Lumber  

Shingles  

Fertilizers  

Machinery  

General  merchandise 

Fish  

Watermelons   

Peanuts  

Grains   

Tar  

Vegetables  

Brick  

Total  


1,500 
300 
31 
160 

5 

1,000 
1 
25 
60 
50 
280 
1 

150 
y,  146 


Decrease  since  last  year,  52,713  tons. 

Transportation  lines  established  during  the  year,  none. 

Number  of  passengers,  250. 


AIM'KNDIX    L      i:MIMHi'r   OK   CAPTAIN  Ll'CAS. 
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Stdti'iiidil  (if  rcssi  /s  iKti'it/atiiHj  Ttiini  ( 'ri'cl:,  lint iisiric/,-  ('(tiiiili/,  ,V.  < '.,  iliiriiitj  llw  (■<ilni</(ir 
i/('(tr  t  iidlin/  I >t'ci  iiilu'r  J  I, 


(  'lllSS  (if  vi'sscls. 

Number. 

AKgrc'Kato 
net  ton- 
nage. 

Draft. 

1 
4 

10 
1 

25 
61 
250 
11 

Feet. 

3 

3.8  t(j4.3 

3 
4 

L  i6. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCrriNCT  OR  ENDANCiER- 

ING  NAVIGATION. 

An  allotment  was  made  from  this  appropriation  in  May,  1901,  for 
an  examination  of  the  wreck  of  the  schooner  Hooper;  report  was  sub- 
mitted, of  which  the  following  is  an  extract: 

The  wreck  was  found  to  be  located  in  longitude  70°  2^  30'^  and  in  latitude  35°  20^ 
3(K'',  and  is  sunk  and  stranded  on  a  shoal  about  4  miles  southwest  of  the  entrance  to 
Wyesoc^king  Bay  and  about  5  miles  northwest  of  the  usual  track  of  vessels  navigating 
Pamlico  Sound.  The  wreck  has  been  strip})ed  of  masts  and  rigging,  and  the  deck- 
house and  deck  have  been  torn  away  by  gales  and  washed  ashore.  The  hull  is  barely 
visible  at  short  range  above  the  water  surface,  and  is  apparently  held  in  position  by 
its  load  of  oysters,  and  also  by  accumulating  sand.  It  is  hardly  likely  to  be  dislodged 
by  gales,  and  the  woodwork  not  covered  by  drifting  sand  will  probably  be  eaten 
away  by  worms  in  the  course  of  a  year  or  two. 

At  its  distance  from  the  usual  course  of  vessels  it  is  not  likely  to  become  a  serious 
menace  to  navigation,  and  it  is  at  present  located  on  a  shoal  shown  on  Coast  Survey 
Chart  143  with  a  least  depth  of  4|  feet.  If  its  removal  is  deemed  desirable  or  neces- 
sary it  can  be  effected  at  an  estimated  cost  of  $200. 


L  17. 


EXAMINATION  AND  SURVEY  OF  WATERWAY  FROM  SOUTH  MILLS, 
NORTH  CAROLINA,  TO  AND  INCLUDING  OCRACOKE  AND  BEAUFORT 
INLETS. 

[Printed  in  House  Doc.  No.  202,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  Decemher  11^  1900. 
Sir:  The  emergency  river  and  harbor  act  of  June  6,  1900,  makes 
provision  for  a  preliminary  examination  and  survey  to  be  made  at  the 
following  locality,  viz: 

Pasquotank  River  [North  Carolina]:  With  the  view  of  obtaining  a  navigable 
depth  of  sixteen  feet  at  mean  low  water  from  South  Mills,  on  the  Pasquotank  River, 
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thence  down  the  Pasquotank  Kiver,  through  Albemarle  Sound,  Croatan  Sound,  Pamlico 
Sound,  and  Core  Sound,  to  Beaufort  Inlet,  including  also  cost  of  procuring  a  navigable 
depth  of  eighteen  feet  through  Beaufort  Inlet  and  eighteen  feet  through  Ocracoke 
Inlet,  respectively. 

The  duty  of  making  the  examination  and  survey  of  that  part  of  the 
prescribed  route  embraced  between  South  Mills  and  the  16-foot  curve 
in  Albemarle  Sound  was  assigned  to  Maj.  James  B.  Quinn,  Corps  of 
Engineers,  copies  of  whose  reports,  dated  respectively  August  10  and 
November  17,  1900,  upon  the  subject  are  submitted  herewith.  The 
duty  of  making  the  examination  and  survey  of  that  portion  of  the 
route  south  of  the  16-foot  depth  in  Albemarle  Sound  was  assigned  to 
Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  and  copies  of  his 
reports,  dated  respectively  August  8  and  November  22, 1900,  with  map, 
upon  the  subject  are  also  submitted  herewith. 

From  South  31  ills  to  the  16-foot  curve  in  Albemarle  Sound  {about  37.6 
miles). — South  Mills  is  located  at  the  southern  terminus  of  the  Dismal 
Swamp  Canal,  which  is  controlled  and  operated  by  the  Lake  Drum- 
mond  Canal  and  Water  Compan}^,  and  to  reach  the  Pasquotank  River 
from  that  point  it  is  necessary  to  pass  through  an  artificial  waterway 
known  as  Turners  Cut,  1.2  miles  long.  Throughout  the  route  from 
South  Mills  to  Albemarle  Sound  there  is  a  navigable  depth  of  8  feet, 
and  Major  Quinn  states  that  the  body  of  the  Dismal  Swamp  Canal 
throughout  has  been  dredged  by  the  company  "to  give  the  required 
depth  of  8  feet."  The  cost  of  obtaining  a  channel  from  South  Mills  to 
Albemarle  Sound  of  16  feet  in  depth,  with  widths  varying  according 
to  locality  from  300  feet  to  80  feet,  is  estimated  by  Major  Quinn  at 
11,935,893.62,  and  it  is  his  opinion,  in  view  of  the  possible  extension 
of  the  improvement  southward,  that  the  work  proposed  in  his  report 
is  worthy  of  being  undertaken  by  the  General  Government. 

From  the  16 -foot  curve  in  Albemarle  Sound  to  and  including  Ocra- 
coke and  Beaufort  inlets. — The  distance  from  Albemarle  Sound  to  the 
ocean  at  Beaufort  Inlet  by  this  route  is  136  miles.  The  outlet  at  Ocra- 
coke Inlet  is  10  miles  long.  Captain  Lucas  is  of  opinion  that  it  is  not 
now  necessary  to  open  both  Ocracoke  and  Beaufort  inlets,  as  a  single 
route  will  probably  be  sufficient  for  all  present  needs.  The  alterna- 
tive plans  of  improvement  presented  by  him  contemplate  a  channel 
width  throughout  of  300  feet  and  a  depth  of  16  feet,  except  through 
Ocracoke  and  Beaufort  inlets,  where  the  depth  proposed  is  18  feet, 
the  cost  of  the  work  being  estimated  as  follows: 

Improvement  of  route  via  Ocracoke  Inlet  (omitting  Beaufort  Inlet), 

including  cost  of  two  suction  dredges,  designed  for  maintenance  $1,  611,  500 

Improvement  of  route  via  Beaufort  Inlet  (omitting  Ocracoke  Inlet), 
including  cost  of  two  suction  dredges,  designed  for  maintenance   3, 597,  000 

Annual  cost  of  operation  of  two  dredges,  about   50,  000 

Captain  Lucas  discusses  the  relative  merits  of  the  routes,  and 
expresses  the  opinion  that  the  improvement  proposed  is  a  worthy  one, 
but  that  the  Government  should  not  commit  itself  to  so  large  an 
expenditure  as  would  be  required  for  improvement  of  the  entire  route 
mentioned  in  the  act  without  first  considering  the  question  of  owner- 
ship of  one  or  both  of  the  private  canals  at  the  northern  end,  viz,  the 
Dismal  Swamp  Canal  and  the  Albemarle  and  Chesapeake  Canal,  the 
latter  being  part  of  a  route  distinct  from  that  prescribed  in  the  above- 
quoted  item  of  the  act.  Captain  Lucas  calls  attention  also  to  the  pos- 
sible advantage  of  utilizing  the  Clubfoot  and  Harlowe  Canal  route 
instead  of  the  Core  Sound  section  as  a  connecting  link  between  Pam- 
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lico  Soiiiul  JiiK.  I)(':mr()i't  Iljirhor,  stiitiii^%  liowcvcr,  tliul.  sm  jil)S()In(o 
comparison  of  llic  two  ionics  could  hi)  nuidc  only  Jit'tcr  a  siii'vcy  sliiill 
havn  been  made  of  the  Clubfoot  aiui  llailowc  route,  a  section  not 
included  in  the  route  prescribed  by  the  act.  The  necessary  investiga- 
tion in  this  connection  could  be  made  in  a  few  weeks'  time. 

Major  Quinn  and  Captain  I^ucas  both  refer  to  the  advantage  of  the 
proposed  ini])rovemen(s  to  the  Government  in  case  of  war. 

i\lajor  (^uinn's  report  of  survey  ^vas  forwarded  to  this  oilice  ])y  the 
Division  Kngineer,  (\>l.  PcterC.  llains,  ('orps  of  Engineers,  by  indorsc- 
mentof  Novend)er  21,  and  Captain  Lucas's  survey  report  was  forwarded 
by  Colonel  Uains  by  indoisenuMit  of  I)(M'(Mnl)er  1;  these  indorsements 
accompany  the  papers  now  submitted,  and  the  views  expressed  by  the 
division  engineer  deserve  careful  consideration. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Ge)i.^  Ch'uif  of  Em/! nrrrs, 

U.  jS,  Army, 

Hon.  Eliitu  Koot, 

/Seer dart/  of  War, 


preliminary  examination  of  watkuway  from  south  mills,  n.  c, 
to  albemarle  sound,  via  pasquotank  river,  with  the  view  of 
obtaining  a  navigable  depth  of  16  feet  at  mean  low  water. 

United  States  Engineer  Office, 

Norfolk,  Va.,  August  10,  1900. 
General:  In  accordance  with  the  instructions  given  in  the  letter 
from  your  office,  dated  July  3,  1900,  relative  to  preliminary  examina- 
tions authorized  by  the  act  of  June  6,  1900,  and  assigned  to  me  for 
investigation,  I  have  the  honor  to  submit  the  following  report  as  to 
the  ''Pasquotank  River  from  South  Mills  to  the  16-foot  curve  in  Albe- 
marle Sound,  North  Carolina,"  with  a  view  to  the  improvement  of 
that  portion  of  the  inland  water  route  described  in  the  act  referred  to 
above,  quoted  below: 

Pasquotank  River:  With  the  view  of  obtaining  a  navigable  depth  of  sixteen  feet 
at  mean  low  water  from  South  Mills,  on  the  Pasquotank  River,  thence  down  the 
Pasquotank  River,  through  Albemarle  Sound,  Croatan  Sound,  Pamlico  Sound,  and 
Core  Sound,  to  Beaufort  Inlet,  including  also  cost  of  procuring  a  navigable  depth  of 
eighteen  feet  through  Beaufort  Inlet  and  eighteen  feet  through  Ocracoke  Inlet, 
respectively. 

The  distance  from  South  Mills  to  the  16-foot  curve  in  Albemarle 
Sound  is  about  37^  miles.  From  Elizabeth  City,  N.  C,  to  the  16-foot 
contour  in  the  sound,  20  miles  distant,  the  present  minimum  channel 
depth,  is  11  feet,  while  above  the  town  to  South  Mills  a  channel 
10  feet  in  depth  exists,  except  at  Ship  Yard  Bar,  where  there  is  now 
about  9  feet  of  water.  There  is  no  lunar  tide,-  and  whatever  changes 
occur  in  the  normal  water  level  are  d.ue  to  wind  pressure,  which  gen- 
erally causes  a  fall  or  rise  in  stormy  weather  of  about  0.5  of  a  foot 
according  to  the  direction  of  the  wind. 

South  Mills  is  located  at  the  southern  terminus  of  the  Dismal  Swamp 
Canal,  which  is  now  controlled  and  operated  by  the  Lake  Drummond 
Canal  and  Water  Company,  and  to  reach  the  Pasquotank  River  from 
that  point  it  is  necessary  to  pass  through  an  artificial  waterway  known 
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as  Turners  Cut,  4.2  miles  long,  excavated  some  time  ago  to  shorten 
the  natural  circuitovis  route  to  the  river  via  the  Moccasin  Track. 

The  Pasquotank  River,  in  its  upper  reaches,  is  a  sinuous  and  narrow 
stream,  while  for  5  miles  above  Elizabeth  City  it  has  a  width  of  500 
feet.  When  the  work  now  contemplated  in  the  river  has  been  finished 
the  upper  portion  will  be  unobstructed  by  the  abrupt  bends,  and  the 
bar  in  the  vicinity  of  Ship  Yard  Landing  will  have  a  channel  10  feet 
deep,  which,  together  with  the  improvement  of  Turners  Cut,  will  give 
a  good  navigable  10-foot  channel  to  South  Mills. 

The  object  of  providing  a  16-foot  waterway  is  to  develop  the  ship- 
ment of  coal  and  other  products  between  the  North  and  South  in  barges, 
as  a  cheaper  means  of  transportation  than  is  now  in  vogue.  It  is 
claimed  that  the  dangers  o&.  Hatteras  have  prevented  the  establishment 
of  this  enterprise,  and  that  if  inland  water  communication,  as  outlined, 
could  be  attained,  shippers  would  be  able  to  forward  their  freight  at 
about  one-half  the  prevailing  rates. 

The  transportation  of  freight  in  barges  is  well  known  to  be  far 
cheaper  than  by  sail  or  steam  vessels,  and  the  tonnage  now  handled  in 
this  manner  between  here  and  Northern  ports  is  quite  extensive,  and 
for  which  a  considerable  outlay  has  been  made. 

It  seems  to  me  that  a  large  percentage  of  the  Southern  coastwise 
trade  would  use  such  a  route  if  it  were  established.  It  would  also  be 
of  some  benefit  to  the  United  States  in  case  it  should  be  found  desir- 
able during  hostilities  to  dispatch  light-draft  gunboats,  torpedo  boats, 
and  torpedo-boat  destroyers  from  the  North  to  the  Southern  ports  and 
vice  versa,  thus  avoiding  any  delay  which  might  be  occasioned  by 
storms  off  Hatteras  or  running  the  risk  of  encountering  superior  ships 
of  the  enemy  along  the  stretch  of  the  Southern  coast  which  they  would 
be  compelled  to  navigate  in  the  absence  of  inland  navigation  sufficient 
to  accommodate  them. 

The  commerce  to  be  expected  by  the  improvement  would  be  of  a 
general  character  and  would  probably  include  vessels  sailing  to  and 
from  all  ports  of  this  country  south  of  Norfolk.  Some  shipments  of 
coal  are  now  made  in  barges  through  the  present  channel  of  the  route 
from  this  city  to  Wilmington  and  Newbern,  N.  C.  The  present  com- 
merce is  shown  by  the  statements  hereto  appended,  which  indicate  the 
traffic  of  the  two  inland  routes  between  Norfolk  and  the  North  Caro- 
lina sounds. 

I  believe  the  Pasquotank  River  from  South  Mills  to  the  16-foot 
channel  in  Albemarle  Sound  worthy  of  improvement  to  the  end  that 
a  depth  of  16  feet  at  mean  low  water  be  provided.  Such  a  survey  as 
will  be  required  to  enable  me  to  draw  up  a  project  for  the  improve- 
ment and  to  estimate  the  cost  of  same  will  amount  to  about  $2,500; 
and  as  the  improvement  of  a  portion  of  Croatan  Sound,  which  con- 
nects Albemarle  and  Pamlico  sounds,  North  Carolina,  is  included  in  the 
project  for  which  appropriations  have  been  made  under  the  title 
''improving  waterway  from  Norfolk,  Va.,  to  the  sounds  of  North 
Carolina,"  the  amount  could  be  provided  from  the  available  funds  for 
that  work. 

Respectfully  submitted.  James  B.  Quinn, 

Major,  Corjjs  of  Engineet'S, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Erhgineers,  U,  S,  A. 
(Through  the  Division  Engineer.) 
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[Firat  indorseiiKnit.] 

U.  S.  Engineer  Office, 

Balf  'niioTi',  Md.,  Au(/ud  13,  1900. 
Rospoctfully  su])mittod  to  the  Chief  of  Engineers,  United  States 
Army. 

In  my  opinion  the  o^mniiit^  or  an  inland  waterway  between  the 
Northern  and  Southern  States  alono-  the  coast  is  hi<^hly  desira])le,  l)()[h 
for  conuuercial  and  military  reasons.  The  entire  waterway,  however, 
shoidd  be  under  the  control  of  the  General  Government.  This  would 
necessitate  the  purchase  by  the  United  States  of  the  Dismal  Swamp 
Canal,  if  the  route  herein  referred  to  is  adhered  to. 

I  recommend  that  the  survey  be  made. 

Peter  C.  Hatns, 

Colonel,  Corps  of  Kngiiu'ers, 
Division  Engineer  Southeast  Division, 

(Second  indorseraent.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  17,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

Section  2  of  the  emergency  river  and  harbor  act  of  June  6,  1900, 
authorized  the  Secretary  of  War  to  cause  preliminary  examinations 
and  surveys  to  be  made  at  certain  specified  localities,  among  which  is 
the  following: 

Pasquotank  River  [North  Carolina]:  With  the  view  of  obtainino;  a  navigable  depth 
of  l(S  feet  at  mean  low  water  from  South  Mills,  on  the  Pasquotank  River,  thence  down 
the  l\is(]Uotank  River,  through  Albemarle  Sound,  Croatan  Sound,  Pamlico  Sound, 
and  Core  Sound,  to  Beaufort  Inlet,  including  also  cost  of  procuring  a  navigable  depth 
of  18  feet  through  Beaufort  Inlet  and  18  feet  through  Ocracoke  Inlet,  respectively. 

The  within  report  of  Major  Quinn  relates  to  a  preliminary  examina- 
tion of  that  part  of  the  above-prescribed  route  embraced  between  South 
Mills  and  the  16-foot  curve  in  Albemarle  Sound,  the  duty  of  making 
a  preliminary  examination  of  the  portion  of  the  route  southward  of 
Albemarle  Sound  having  been  assigned  to  the  engineer  officer  in  local 
charge  of  the  Wilmington  (N.  C.)  district,  whose  report  thereon  will 
be  duly  submitted  when  received. 

Major  Quinn  is  of  opinion  that  the  Pasquotank  River  from  South 
Mills  to  the  16-foot  curve  in  Albemarle  Sound  is  worthy  of  improve- 
ment b}^  the  General  Government. 

Inviting  attention  to  the  views  and  recommendation  of  the  division 
engineer  in  preceding  indorsement,  I  recommend  that  a  survey  be 
made  and  the  cost  of  improvement  be  estimated,  in  accordance  with 
the  opinion  expressed  by  Major  Quinn. 

John  M,  Wilson. 
Brig.  Gen.,  Chief  of  Engineers, 

U.  jS.  Army, 

[Third  indorsement.] 

Wak  Department, 

August  18,  1900, 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 
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COMxMERCIAL  STATISTICS. 

Statement  of  trafic  through  the  Dismal  Swamp  Canal,  Virginia  and  North  Carolina,  dur- 
ing the  six  months  ending  June  30,  1900  {compiled  by  the  Lake  Drummond  Canal  and 
Water  Company). 


Articles. 

Amount. 

Value. 

Do  feet,  B.M.. 

Machinery  tons.. 

Potatoes  do  

Phosphate  tons.. 

Miscellaneous  do  

37, 922,078 

558 
1,481,681 
374,  226 
13 

44,616 
675 
1, 669 
1,749 
3, 800 
3,128 

16,377 
2,025 

$455,064 
1,116 
14, 820 
22, 454 
2,  600 
22, 308 
506 
1,001 
5,  247 
152 
62, 560 

Empty  barrels  number.. 

202 

588, 030 

VESSELS. 


Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steamers  

525 
273 
360 
12 
25 

Feet. 

8 
7 
9 
5 

Tons. 

36 
41 
211 

25 

152 

Schooners  

Lighters  

Rafts  

^Average  of  68,515  feet  lumber,  etc. 

Statement  of  trajfic  through  the  Albemarle  and  Chesapeake  Canal  during  the  calendar  year 
1899,  compiled  by  the  canal  company. 

VESSELS. 


Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

2,481 
1,233 

959 
278 

Feel. 

3  to  9 
3  to  9 
3  to  8 

Tons. 

63 
51 
215 

Rigged  vessels  

Total  number  of  vessels   4, 952 

Total  tonnage  of  vessels   422, 578 

Estimated  number  of  tons  of  merchandise  carried   300, 000 

Estimated  value  of  merchandise  carried   $2, 500, 000 
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PRETJMTNATIY  EXAMINATION  OF  WATKllWAY  FllOM  AMnOMART.E  ROUND, 
NOK'Tll  CAROLINA,  TO  15EAUF<)I{T  INLKT,  VIA  CROATAN,  TAMLKM),  AM) 
CORK  SOUNDS,  WITH  THE  VIF.W  OF  OBTATNTN(}  A  NAVKJAHLE  DKl'TII 
OF  1()  FF.FT  AT  MKAN  LOW  WATFR,  AND  OF  liKAUFOIlT  AND  OCRA- 
COKE  INLETS  WITH  THE  VIEW  OF  OBTAINING  NAVKJAIJLE  DEl'TliS  OF 
18  FEET. 

United  States  Enc.ineer  Office, 

Wllmtviiton,  N.        AvgvstS,  1000. 
General:  In  oompliancc  with  instructions  contained  in  Icttci-  from 
your  oiHco,  dated  July  D,  1900,  I  have  the  honor  to  submit  the  follow- 
ing report  of  my  preliminary  examination  of — 

Pasquotank  River:  With  the  view  of  obtainin*];  a  navigable  depth  of  16  feet  at  mean 
l(nv  water  from  South  Mills,  on  the  Pas(]notank  River,  thence  down  the  Pasquotank 
Rivor,  through  Albemarle  Sound,  Croatan  Sound,  Pamlico  Sound,  and  Core  Sound, 
to  Ik-aufort  Inlet,  including  also  cost  of  procuring  a  navigable  depth  of  18  feet 
through  Beaufort  Inlet  and  18  feet  through  Ocracoke  Inlet,  respectively. 

The  part  north  of  Albemarle  Sound  was  assigned  to  Maj.  J.  B. 
Quinn,  Corps  of  Engineers,  for  examination,  and  the  part  south  of 
Albemarle  Sound  to  me. 

The  object  of  this  proposed  project  is  to  obtain  an  inland  waterway 
of  16  feet  depth  between  Norfolk  and  either  Ocracoke  or  Beaufort 
Inlet,  south  of  Hatteras,  principally  for  the  use  of  seagoing  barges 
passing  between  South  Atlantic  ports  and  points  north  of  Chesapeake 
Bay.    The  arguments  advanced  may  be  summarized  as  follows: 

1.  Barge  transportation  is  the  cheapest  known  method  for  bulky 
freights  like  coal,  lumber,  etc.  Its  use  has,  in  a  few  years,  reduced 
by  30  to  40  per  cent  the  rates  on  north-bound  lumber  from  North  Caro- 
lina sounds,  and  by  over  75  per  cent  the  rates  on  north-bound  coal  from 
Chesapeake  Bay  ports. 

2.  It  can  not  be  successfully  used  for  South  Atlantic  ports,  because 
of  perils  and  delays  incident  to  rounding  Cape  Hatteras. 

3.  The  establishment  of  an  inland  water  route  between  Norfolk  and 
some  inlet  south  of  Hatteras,  as  Ocracoke  or  Beaufort,  will  render  pos- 
sible  the  use  of  seagoing  barges  between  South  Atlantic  and  Northern 
ports,  with  resulting  benelits  similar  to  those  following  their  use  north 
of  Chesapeake  Bay. 

The  commercial  interests  affected  are  very  large.  If  the  bulk}^  com- 
modities from  the  South  Atlantic  ports  have  the  option  of  shipment 
by  barge,  the  barge  rate  will  determine  the  railroad  rate,  whether  or 
not  shipped  by  that  route;  consequently  all  such  commodities,  whether 
now  shipped  l3y  water  or  by  railroad,  would  be  affected. 

The  ports  affected  include  Wilmington,  N.  C. ;  Georgetown  and 
Charleston,  S.  C. ;  Savannah  and  Brunswick,  Ga. ;  Fernandina  and 
Jacksonville,  Fla,,  and  many  minor  points;  but  a  determination  of 
quantities  and  values  would  involve  a  personal  investigation  at  the 
various  points  named,  which  is  not  practicable  in  the  time  available 
for  preparation  of  this  report. 

A  survey  for  the  desired  16-foot  inland  waterway  south  of  Albemarle 
Sound  should  include  about  40  miles  in  Croatan  Sound,  2  miles  over 
Bluff  Shoal  in  Pamlico  Sound,  10  miles  in  Core  Sound,  the  inner  and 
outer  channels  at  Ocracoke  Inlet,  and  the  bar  channel  at  Beaufort  Inlet. 
The  survey  should  also  include  the  18-mile  waterway  via  Clubfoot  and 
Harlowe  Canal,  between  Neuse  River  and  Beaufort  Harbor,  which  is 
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robably  the  best  route  between  Pamlico  Sound,  and  Beaufort  Inlet. 

everal  previous  reports  have  been  made  on  similar  proposed  water- 
ways, and  there  is  a  general  agreement  that  the  Clubfoot  and  Harlowe 
route  is  preferable  to  Core  Sound.  Capt.  C.  B.  Phillips,  Corps  of 
Engineers,  in  his  report  dated  January  15,  1880  (see  p.  859,  Annual 
Report  of  the  Chief  of  Engineers  for  1880),  states: 

If  Beaufort  Inlet  is  desired  as  a  passage  to  the  ocean  for  vessels  from  the  North, 
the  Clubfoot  and  Harlowe  Canal  route  would  be  more  desirable  and  much  less 
exjiensive  to  establish  and  maintain  than  the  route  via  Core  Sound — 

and  this  statement  apparently  voices  the  opinions  of  all  who  have 
investigated  the  subject. 

Letters  from  the  president  of  the  Lake  Drummond  Canal  and  Water 
Company  and  from  Hudson  &  Bro.,  of  Norfolk,  are  herewith  appended. 
Attention  is  invited  to  the  statements  therein  concerning  reductions 
in  freight  rates  due  to  introduction  of  barges,  and  also  to  the  state- 
ment that  the  canal  company  has  spent  nearly  $1,000,000  in  deepening 
to  10  feet. 

They  have  also  spent  upward  of  |50,000  on  United  States  waterways 
connecting  with  their  canal  in  order  to  facilitate  traffic. 

A  final  and  positive  opinion  as  to  the  worthiness  of  the  proposed 
improvement  can  hardly  be  given  without  an  investigation  that  can 
not  be  made  soon  enough  to  leave  time  for  the  survey  and  report  by 
November  20,  1900;  but  in  my  opinion  it  is  beyond  doubt  worthy  of 
survey  and  exhaustive  report,  which  will,  I  believe,  warrant  an  indorse- 
ment of  the  project. 

I  therefore  recommend  that  the  necessar^^  survey  be  authorized,  the 
estimated  cost  of  which  will  be  as  follows: 


Croatan  Sound   $3,  000 

Ocracoke  Inlet,  including  Bluff  Shoal   1,  000 

Core  Sound   500 

Clubfoot  and  Harlowe  route   1,  000 

Beaufort  Inlet   500 


Total   6, 000 


The  entire  expense  of  the  survey  could  be  borne  by  the  available 
balance  to  the  credit  of  Ocracoke  Inlet  improvement,  amounting  to 
$15,500,  if  it  can  properly  be  so  applied.  If  not,  the  various  parts  of 
the  survey  can  be  paid  for  from  available  balances  as  follows:  Ocra- 
coke Inlet  and  Blulf  Shoal,  from  improvement  of  Ocracoke  Inlet, 
North  Carolina;  Clubfoot  and  Harlowe  route,  from  improvement  of 
waterway  between  Newbern  and  Beaufort,  N.  C,  and  Beaufort  Inlet, 
from  improvement  of  Beaufort  Harbor,  North  Carolina. 

Major  Quinn  also  informs  me  that  the  cost  of  survey  in  Croatan 
Sound  can  probably  be  paid  from  the  appropriation  for  improvement 
of  waterway  from  Norfolk,  Va.,  to  the  sounds  of  North  Carolina,  in 
which  case  there  will  remain  as  necessar}^  only  an  allotment  of  $500 
from  the  appropriation  of  June  6,  1900,  for  the  necessary  work  in 
Core  Sound.  The  proposed  work  in  Cove  Sound  is  at  the  ends  only 
where  channels  are  subject  to  tidal  influence.  In  the  middle  and 
greater  portions  changes  are  slight  and  slow,  and  the  necessar}"  infor- 
mation for  estimates  can  be  obtained  from  Coast  Survey  charts. 

The  advantages  incident  to  the  successful  introduction  of  large  (14 
feet  draft)  seagoing  barges  for  the  business  of  the  South  Atlantic 
ports  have  been  recognized  by  men  interested  in  water  trans})ortation, 
and  I  am  informed  that  several  independent  attempts  to  introduce 
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tlioni  liavo  IxuMi  ni{i(l(\  but  (Mich  I'llorl  lui.s  l)Oon  abandoned  because  of 
delays  and  jxM'ils  incident  U>  roundint^  (/a})e  Haltci-us. 

An  advanliine  of  possibly  o-n»iit,  ini[)()rtanc(^  incidcMit  to  a  IG-foot 
interior  waterway  would  be  the  (\stablishnient  of  an  intcirior  protected 
line  for  small  naval  vessels,  torpedo  boats,  destroyers,  etc.  Ihe  fresh- 
water basins  of  Albemarle  Sound  and  its  ports  would  also  be  made 
available  for  such  vessels. 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Captain^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Emfhiicci's^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.! 

U.  S.  Engineer  Office, 
Baltimore,  M<L ,  August  10,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

This  is  an  important  inland  waterway,  both  from  a  commercial  and 
from  a  military  standpoint.  The  entire  line,  however,  should  be  under 
the  control  of  the  United  States  from  end  to  end.  Before  saying  it  is 
worthy  of  improvement  to  the  extent  suggested  (16  feet),  a  survey 
should  be  made  to  determine  the  cost  of  the  improvement. 

I  recommend  that  a  survey  be  made,  if  the  emergency  act  of  June  6, 
1900,  permits  the  use  of  funds  as  suggested  by  the  district  engineer. 
*  *  «  *  *  *  * 

Peter  C.  Hains, 
Colonel,  Corps  of  Eng ineefrs. 
Division  Engineer,  Southeast  Division, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  16,  1900. 

Respectfully  returned  to  Captain  Lucas. 

It  is  not  believed  that,  under  the  wording  of  the  law,  a  survey  of  the 
Clubfoot  and  Harlowe  portion  of  the  route  is  permissible. 

Captain  Lucas's  opinion  is  desired  whether  the  proposed  improve- 
ment of  the  various  waterways  covered  by  his  preliminar}^  examina- 
tion under  the  act  would  be  of  value  in  itself  independentl}^  of  a  corre- 
sponding improvement  of  the  Dismal  Swamp  Canal  and  the  Pasquotank 
River. 

45-  *  -x-  *  *  *  * 

To  be  returned  through  the  division  engineer. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Col. ,  Corps  of  Engineers. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Wilmington,  ]Sf.  C,  August  18,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  survey  of  Clubfoot  and  llarlowe  route  is  deemed  essential  to  a 
proper  consideration  of  the  inland  waterway  south  of  Pamlico  Sound, 
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all  investigators  on  the  subject  having  preferred  it,  and  my  own  rather 
intimate  knowledge  of  the  localities,  extending  over  several  years  since 
1892,  inclining  me  to  agree  with  them.  This  part  of  the  proposed  sur- 
vey can,  however,  be  made  independently  of  the  act  of  June  6,  1900, 
and,  in  my  opinion,  should  in  any  case  be  made,  as  recent  commercial 
statistics  indicate  an  increased  traffic  and  furnish  probable  warrant  for 
a  resumption  of  the  work  of  improvement,  which  should  be  preceded 
by  a  complete  survey. 

In  my  opinion,  the  independent  improvement  of  the  waterways  cov- 
ered by  this  preliminary  examination  would  be  of  value,  although  pos- 
sibly not  to  the  proposed  depth  of  16  feet;  but  I  do  not  feel  warranted 
in  expressing  a  positive  opinion  on  the  subject  before  considering, 
first,  the  probable  cost,  which  can  only  be  determined  after  survey, 
and,  second,  the  commercial  interests  involved,  which  can  only  be  de- 
termined after  considerable  investigation. 

Considered  separately,  however,  the  proposed  surveys  of  Ocracoke 
and  Beaufort  inlets  will  have  a  positive  value  in  furnishing  data  which 
will  be  worth  far  more  than  the  estimated  cost  when  the  question  of 
further  improvement  at  these  localities  arises,  which  it  certainly  will. 
The  need  of  such  data  was  felt  in  the  consideration  antecedent  to 
adoption  of  the  Ocracoke  Inlet  project  of  July,  1894,  which,  if  then 
available,  would  probably  have  resulted  in  consideralDle  modification 
of  a  project  the  results  of  which  have  been  unsatisfactory. 

*  *  *  *  *  *  * 

E.  W.  Van  C.  Lucas, 
Captain^  Corps  of  Engineers. 

[Fourth  indorsement.] 

Fort  Banks,  Mass.,  August  ^i,  1900. 

Respectfully  submitted  to  the  Chief  of  Engineers. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  survey  of 
the  Clubfoot  and  Harlowe  route  is  desirable,  and  if  it  can  not  be  done 
as  a  part  of  the  survey  recommended  it  is  desirable  to  have  it  done  as 
a  separate  work. 

I  do  not  think,  however,  that  the  independent  improvement  of  the 
waterways  referred  to  in  the  act  to  the  depth  of  16  feet  is  justified. 
Their  value  rests  on  the  fact  that  they  become  links  in  the  chain  of 
inland  navigation  between  the  North  and  the  South.  The  canal  is  also 
a  link  and  must  be  improved,  if  the  chain  is  to  have  any  value. 
Very  respectfully, 

Peter  C.  Hains,  ^ 

Colonel  of  Engineers., 
Division  Engineer  Southeast  Division. 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  ^5,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

Section  2  of  the  cmergenc}^  river  and  harbor  act  of  June  6,  1900, 
authorized  the  Secretary  of  War  to  cause  preliminary^  examinations 
and  surveys  to  be  made  at  certain  specified  localities,  among  which  is 
the  following: 

Pasquotank  River  [North  Carolina] :  With  the  view  of  obtaining  a  navigable  depth 
of  16  feet  at  mean  low  water  from  South  Mills,  on  the  Pasquotank  River,  thence 
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down  tlio  Pas(iii()(ank  Rivor,  Uirough  Albemarle  Sound,  Croatan  Sound,  Pamlico 
Soinid,  and  Cow  Sound,  to  lU'aulort  Inlet,  iiutludiufj;  hIho  cost  of  pro(;nrinj^  a  nav- 
ij^ablo  deplli  of  18  feet  through  iioaulort  Inlet  and  18  feet  through  Ocracoke  Inlet, 
respectively. 

Tlio  duty  of  makinj^  a  preliminary  examination  of  tlitit  part  of  thv, 
ahove-proycrihcd  roiito  onihraced  between  South  iMills  and  tlie  IH-foot 
curve  in  Albemarle  Sound  was  assigned  to  Maj.  flames  B.  Quinn, 
Corps  of  Eno  ineers,  who,  in  reporting  upon  the  sul)ject,  express(;d  the 
opinion  that  the  Pasquotank  River  from  South  Mills  to  the  16-foot 
curve  in  Albemarle  Sound  is  worthy  of  improvement  by  the  G(meral 
(iovernment,  and  on  August  18,  1900,  the  Secretary  of  War  approved 
the  recouunendation  of  tne  Chief  of  Engineers  that  a  survey  be  made 
and  the  cost  of  improvement  be  estimated,  in  accordance  with  the 
opinion  expressed  by  Major  Quinn. 

The  within  report  relates  to  a  preliminary  examination  of  that  por- 
tion of  the  prescribed  route  south  of  Albemarle  Sound.  The  local 
and  division  engineers  deem  it  essential  that  any  survey  having  in 
view  the  proposed  improvement  of  this  line  of  inland  navigation  should 
include  what  is  known  as  the  Clubfoot  and  Harlowe  route;  but,  in 
view  of  the  wording  of  the  act,  I  am  of  opinion  that  a  survey  of  this 
route  is  not  permissible  at  the  present  time  under  the  law. 

Inviting  attention  to  the  opinions  of  the  division  engineer  in  first 
and  fourth  indorsements  hereon,  I  recommend,  in  view  of  the  impor- 
tance of  the  commercial  interests  involved,  that  the  local  officer  be 
directed  to  make  a  survey  of  the  waterways  south  of  Albemarle  Sound 
specifically  described  in  the  act,  from  the  results  of  Avhich  an  opinion 
may  be  formed  as  to  the  amount  of  improvement  that  will  be  justified 
the  interests  involved. 

John  M.  Wilson, 
JSrig.  Ge7i.,  Cluef  of  Engineers^ 

U.  S.  Army, 

[Sixth  indorsement.] 

War  Department, 

Atigiist  27,  1900.  - 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War; 

John  C.  Scofield, 

Chief  Cleric, 


letter  of  the  lake  drummond  canal  and  water  company. 

The  Lake  Drummond  Canal  and  Water  Company, 

Office  of  the  President, 

Baltimore,  July  31,  1900. 

My  Dear  Sir:  Ptef erring  to  the  survey  for  a  16-foot  channel  through  Pasquotank 
River,  Albemarle,  Croatan,  Pamlico,  and  Core  sounds,  etc.,  my  reasons  for  advocat- 
ing this  channel  are  based  mainly  on  the  fact  that  has  been  brought  out  within  late 
years  of  the  great  reduction  in  the  cost  of  freighting  products  that  do  not  necessarily 
require  quick  transportation.  A  development  in  this  line  of  business  has  been  mainly 
along  the  coast  from  Norfolk  north;  from  Norfolk  south  it  has  only  been  developed 
to  a  small  degree  through  the  inland  channels  that  now  exist  by  the  way  of  the  two 
canals  connecting  Chesapeake  Bay  and  Albemarle  Sound. 

It  is  a  known  fact  that  before  barges  were  introduced  the  rate  of  freight  charged 
on  coal  from  Chesapeake  Bay  to  the  northern  points  along  the  New  l^^ngland  coast 
was  as  high  as  $3  per  ton,  this  coal  being  carried  by  rail  and  sail  vessels.  With  the 
advent  of  barges  drawn  by  tugboats  this  rate  has  been  reduced  to  70  cents  per  ton, 
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It  is  also  known  that  it  is  only  a  few  years  since  the  rate  on  lumber  from  Pamlico  and 
Albemarle  sounds  to  Baltimore  and  Philadelphia  was  on  the  basis  of  about  |5  per  thou- 
sand feet.  This  has  been  reduced  already  to  as  low  as  $2.50  per  thousand  feet.  Before 
the  reconstruction  of  the  old  Dismal  Swamp  Canal,  that  now  has  a  draft  of  10  feet  of 
water,  barges  plying  in  this  district  were  not  able  to  load  deeper  than  7  feet.  These 
barges  are  now  loading  to  8J  feet,  and  it  is  only  a  matter  of  a  few  months  before  the 
public  will  receive  the  benefit  of  a  still  further  reduction  in  rates.  When  you  con- 
sider that  a  tugboat  drawing  six  or  eight  of  these  barges  carrying  between  2,000,000 
and  3,000,000  feet  of  lumber  is  able  to  pass  the  Dismal  Swamp  Canal  at  present,  as 
against  handling  lumber  by  sail  vessels  and  on  small  canal  boats  that  were  only  capa- 
ble of  loading  to  6  or  7  feet,  you  can  readily  see  how  great  a  reduction  can  be  made 
in  the  cost  of  carrying  this  product.  This  presents  the  saving  that  has  already  been 
brought  about  with  a  10-foot  draft.  Now,  if  you  will  add  to  this  10-ioot  draft  6  feet 
you  will  open  up  the  means  of  inland  navigation  in  such  a  manner  that  products 
seeking  an  outlet  along  the  entire  coast  can  avail  themselves  of  it.  The  barges  that 
traverse  the  northern  part  of  our  coast  draw  about  14  feet  of  water,  and  with  present 
construction  of  broad  beam  a  barge  carrying  from  4,000  to  5,000  tons  is  not  the  excep- 
tion. The  reason  barges  of  this  size  can  not  trade  South  is  on  account  of  the  danger 
of  Hatteras,  which  is  so  well  known  that  it  needs  no  further  comment  on  my  part 
than  to  say  that  it  entirely  shuts  off  the  transportation  of  tugboats  drawing  barges. 

The  volume  of  trade  passing  from  Norfolk  south  is  very  great.  In  1897  the  three 
railroads,  namely,  the  Atlantic  Coast  Line,  the  Seaboard  Air  Line,  and  Southern 
Railway  carried  a  total  tonnage  of  over  fourteen  millions.  While  a  large  part  of  this 
would  be  the  natural  trade  belonging  to  the  railroads,  certainly  a  large  percentage 
would  seek  the  cheaper  means  of  transportation  if  it  was  offered.  In  addition  to 
this  there  are  millions  of  tons  of  freight  moving  from  the  southern  ports  by  sail  ves- 
sels, on  which  a  large  saving  could  be  made  if  barge  traffic  was  open  to  these  ports, 
both  going  north  and  south;  and  I  see  no  better  way  for  the  Government  to  expend 
its  money  than  in  fostering  and  building  up  this  character  of  enterprise. 

To  show  that  this  is  recognized  by  private  capital,  the  money  that  has  already 
been  expended  in  the  reconstruction  of  the  old  Dismal  Swamp  Canal  by  the  com- 
pany I  represent,  amounting  to  $900,000,  is  a  fair  evidence  of  what  private  capital 
thinks.  In  this  reconstruction  we  have  not  asked  the  Government  for  one  dollar, 
and  we  feel  that  the  enterprise  will  repay  us,  and  stand  ready  to  increase  the  depth 
of  our  canal  to  meet  the  16-foot  channel  the  Government  is  contemplating  through 
the  lower  sounds.  Again,  the  Government  would  certainly  be  an  interested  party 
in  seeing  these  waterways  improved  and  deepened  if  for  no  other  reason  than  to 
>'npply  itself  with  a  channel  that  could  be  utilized  in  time  of  war  in  handling 
lighter  draft  war  vessels,  torpedo  boats,  and  torpedo-boat  destroyers  without  encoun- 
tering the  dangers  of  the  sea  or  the  enemy. 
Yours,  very  truly, 

W.  B.  Brooks,  Jr.,  President, 

Capt.  E.  W.  Van  C.  Lucas. 


letter  of  messrs.  hudson  &  bro. 

Hudson  &  Bro.,  Freight  Transportation, 

Norfolk,  Va.,  August  1,  1900 

Sir:  In  reply  to  your  inquiry,  there  are  about  250  barges  trading  on  the  Chesa- 
peake Bay  and  tributaries.  As  to  the  cheapest  mode  of  moving  bulky  cargoes,  tugs 
and  barges  are  the  cheapest.  For  instance,  in  1870  coal  freights  were  about  $5  per  ton 
to  Eastern  ports;  to-day  they  are  carrying  it  for  75  cents  per  ton. 

Again,  as  to  Nortli  Carolina  freights:  In  1885  they  were  paying  on  lumber  from 
North  Carolina  to  l^altiniore  $4  per  thousand  feet,  to  Philadelphia  $5  per  thousand 
feet,  and  to  New  York  $6  per  thousand  feet,  and  this  lumber  trade  was  practically 
done  by  sail  vessels.  About  this  date  the  barges  commenced  to  compete  on  an  exten- 
sive scale  with  sail  vessels,  and  as  late  as  1888  the  rate  of  freight  was  13.50  per  thou- 
sand feet  from  North  Carolina  to  Baltimore,  $5  per  thousand  feet  to  Philadelphia, 
and  |6  per  thousand  feet  to  New  York.  To-day  the  going  rate  to  Baltimore  is  $2.50 
per  thousand  feet,  $3  per  thousand  feet  to  Philadelphia,  and  $4.25  per  thousand  feet 
to  New  York;  so  there  is  no  question  in  our  minds  that  the  barges  and  tugs  are  the 
cheapest  method  and  have  decided  advantage  over  the  sail  or  steam  freighters. 

As  to  who  is  benefited:  Everybody  is  benefited,  especially  the  laboring  classes,  as 
they  are  largely  the  consumers.  Why?  Because  lumber  has  been  reduced  in  cost 
to  tiie  consumer  $2  per  thousand  feet;  'coal  has  been  reduced  $4  per  ton.  Therefore 


AIM'KNDIX  RKPOllT  OF  OAPTAIN  LIJOAS. 

our  idea  is  that  the  barge  bnaiiiosa  la  yet  in  its  infancy,  and  if  it  were  not  for  the 
well-known  and  danf^erous  point  known  an  (-ape  Hat  (eras,  the  bar^'i;  buHinoHH  would 
very  soon  bo  applied  south  of  Cape  Henry  with  equally  good  results,  and  the  North 
and  South  would  be  eipially  benelited. 
Yours,  very  truly, 

Hudson  &  Biio. 

Captain  Lucas, 

United  States  Kiujineer  < {(jire. 


survey  of  watfjnvay  from  soulir  miij-s,  n,  c,  to  at.bfmatile 
sound,  via  pasquotank  itlver,  with  the  view  of  obtaining  a 
navigable  depth  of  ig  feet  at  mean  low  water. 

United  States  Engineer  Office, 

Norfolk,  Va.,  JVovemler  17,  J 900. 

General:  Pursuant  to  the  instructions  contained  in  letter  from  the 
office  Chief  of  Engineers,  United  States  Army,  Auoust  21,  1900,  I 
have  the  honor  to  report  as  follows  upon  so  much  of  the  survey  of 
waterway  from  Norfolk,  Va.,  to  the  sounds  of  North  Carolina  as  was 
assigned  to  me. 

My  survey  begins  at  the  lock  of  the  Dismal  Swamp  Canal  at  South 
Mills  and  terminates  at  the  16-foot  curve  of  depth  in  Albemarle  Sound 
in  the  vicinity  of  Wade  Point  Light,  North  Carolina.  Throughout 
this  route  there  is  at  present  a  navigable  depth  of  8  feet,  and  the  esti- 
mates based  upon  this  survey  are  for  a  16-foot  depth  of  channel,  and 
include  nothing  for  the  improvement  of  the  Dismal  Swamp  Canal  or 
its  approaches  from  Norfolk. 

A  general  map  showing  the  route  under  consideration  is  printed 
with  Senate  Ex.  Doc.  No.  73,  Forty-sixth  Congress,  second  ses^jion. 
Since  this  document  was  printed  the  United  States  has  made  extensive 
improvements  in  the  approaches  to  the  canal,  and  is  still  engaged  in 
the  work.  The  Lake  Drummond  Canal  and  Water  Company  has  also 
materially  improved  the  Dismal  Swamp  Canal  by  building  new  locks 
at  the  Deep  Creek,  Va.,  and  South  Mills,  N.  C,  ends,  and  dredging  the 
body  of  the  canal  throughout  to  give  the  required  depth  of  8  feet. 
The  description  of  the  canal  as  given  in  the  document  does  not  apply 
at  present  to  its  navigable  condition. 

The  portion  of  the  navigable  waterway  included  in  this  survey  is 
about  3Ti  miles  in  length,  and  is  not  materially  alfected  by  tides,  the 
water-level  variations  of  about  0.9  of  a  foot  being  caused  by  storms. 
The  water  is  fresh  at  all  times  in  the  Pasquotank  River. 

The  section  between  Albemarle  Sound  and  Elizabeth  City  is  wide, 
and  varies  but  little  in  depth  throughout.  A  narrow  channel  through 
this  portion  would  be  subject  to  deterioration  possibly  by  wave  action, 
and  it  would  be  impracticable  to  maintain  a  revetment.  For  safe  nav- 
igation a  width  of  channel  of  300  feet  is  therefore  necessary.  The 
material  composing  the  bottom  is  soft  mud,  except  in  the  vicinity  of 
Wade  Point  Light,  where  it  is  hard  yellow  sand  and  clay.  The  amount 
of  material  to  be  removed  is  estimated  at — 


7,510,871  cubic  yards  soft  mud,  at  10  cents   $751,  087. 10 

1,083,477  cubic  yards  hard  sand,  at  30  cents   325,  043. 10 

1,076,130.  20 

Contingencies,  10  per  cent   ]  07,  613. 02 

Total   1,183,743.22 
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From  Elizabeth  City  to  Turners  Cut  the  river  for  a  part  of  the  dis- 
tance is  wide  and  obstructed  with  shoals,  and  for  the  rcinainder  of  the 
distance  rather  narrow  and  tortuous.  Through  the  wider  portion, 
between  Elizabeth  City  and  Ship  Yard  Bar,  a  channel  150  feet  wide  will 
be  required  for  safe  navigation.  The  material  is  soft  mud,  and  will  have 
to  be  removed  in  scows.    The  amount  of  material  to  be  handled  is — 

887,467  cubic  yards,  at  12  cents  $106,  496.  04 

Contingencies,  10  per  cent   10,  649.  60 


Total   117, 145.  64 

From  Ship  Yard  Bar  to  Possum  Quarter  Landing,  about  1^  miles,  a 
channel  100  feet  wide  on  the  bottom  will  be  required.  The  material  is 
soft  mud,  and  can  be  most  economically  delivered  on  the  bank  with  a 
hydraulic  dredge,  except  at  some  few  points,  where  a  scoop  dredge 
will  have  to  be  used.    The  estimated  amount  of  material  is — 

39,186  cubic  yards,  at  15  cents  delivered  on  ban!:   $5,  877. 90 

Contingencies,  10  per  cent   587.  79 


Total   6, 465. 69 

From  Possum  Quarter  Landing  to  entrance  to  Turners  Cut  the  river 
is  narrow  and  tortuous,  and  much  of  the  work  will  be  devoted  to  recti- 
fication of  the  bends.  An  80-foot  bottom  width  of  channel  will  be 
necessary.  The  shores  and  points  are  heavily  wooded,  and  the  mate- 
rial is  full  of  roots  and  stumps.  The  material  is  hard  sand,  containing 
a  lot  of  logs,  roots  and  stumps,  and  standing  trees,  all  of  which  will 
have  to  be  placed  on  the  bank.  For  a  channel  80  feet  wide  at  the 
bottom,  with  side  slopes  of  1  on  2,  it  is  estimated  that  541,233  cubic 
yards  of  material,  composed  of  sand,  roots,  timber,  etc.,  will  have  to 
be  removed,  for  which  my  estimate  is  as  follows: 

541,233  cubic  yards,  at  25  cents  $135,  308.  25 

Contingencies   13,  530.  82 


Total,   148,839.07 

From  the  entrance  to  Turners  Cut  to  the  lock  at  South  Mills  the 
channel  is  artificial  and  will  have  to  be  widened  and  deepened  to  give 
a  safe  channel.  The  bottom  width  should  be  80  feet  and  the  side 
slopes  1  on  3  to  insure  stability.  The  material  is  sand,  in  many  places 
full  of  roots  and  stumps,  all  of  which  will  have  to  be  placed  on  the 
bank.  The  present  right  of  way  is  too  narrow  to  accommodate  the 
channel  and  spoil  bank,  and  some  land  will  have  to  be  acquired.  A 
drawbridge  crosses  the  canal  a  short  distance  below  the  lock.  This 
will  have  to  be  rebuilt.  The  estimated  cost  of  this  portion  of  water- 
way will  be; 

For  dredging  1,724,000  cubic  yards,  at  25  cents   ^431, 000.  00 

Contingencies,  10  per  cent   43, 100. 00 


474, 100.  00 

For  bridge   4,000.00 

For  160  acres  of  land,  at  $10  per  acre   1, 600.  00 


Total 


479,  700.00 
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SUMMARY. 


From  AllHMnnrlo  Round  to  Fli/nbcl  1.  Cily   $1,1^3,743.22 

From  Fli/alH'th  City  to  Slup  Yanl  liar   117,  1-15.  04 

l-'i-oin  Ship  Yard  Bar  to  Possum  (Quarter  Laudiii;;'   0,  4()r).  (19 

From  l\)ssum  (Quarter  Landing  to  Turners  Cut   148,  839.  07 

From  Turners  Cut  to  lock  at  South  Mills,  N.  C   479,  700.  00 


Totiil   1,  935,  893. 62 


It  is  probablo,  tliiit  tho  possibilities  of  constriictinof  a  navi<*'5i])le  water- 
way so  as  to  provide  seciUH*,  passajj^e  for  small  vessels  fi-oiii  the  waters 
of  Viro-iiiia  to  those  of  North  Carolina  and  fartiier  south  engaoed  the 
attention  of  the  coniniereial  and  ])olitical  leaders  of  Colonial  times, 
and  1  have  no  doubt  but  that  Washington  entertained  expectations  of 
some  such  achievement  in  later  years  when  he  undertook  the  construc- 
tion of  the  canal  through  the  Dismal  Swamp,  for  in  his  time  the  ter- 
rors of  the  passage  around  Cape  Hatteras  were  far  more  real  than  they 
are  to-day,  since  the  character  of  the  vessels  passing  this  route  are 
vastly  ditierent.  Yet  ships  at  present,  with  all  the  advantages  which 
steam  propulsion  affords,  are  not  exempt  from  shipwreck  upon  the 
numerous  shoals  which  envelop,  like  a  web,  this  dangerous,  storm- 
infested  cape. 

Vessels  sailing  between  ports  which  will  permit  of  a  course  far 
reuioved  from  Cape  Hatteras  may  experience  no  inconvenience  from 
the  diiticulties  attending  navigation  in  its  vicinity,  but  it  is  safe  to  say 
that  there  is  not  a  navigator  who  has  occasion  to  round  this  cape  but 
experiences  a  decided  feeling  of  relief  when  he  is  well  beyond  the 
dangers  which  beset  it,  and  probably  there  is  not  one  of  these  who  has 
not  wondered  why  the  advantages  which  the  landlocked  waterways  of 
such  apparent  amplitude  and  continuity  between  the  Chesapeake  Bay 
and  Beaufort  Inlet  have  not  been  taken  advantage  of  to  the  certain 
relief  of  all  navigation  between  the  lirst-named  bay  and  Onslow  iBay, 
at  least. 

Superficially  the  task  seems  easy.  It  is  only  when  the  engineer 
applies  the  formulas  of  his  profession  to  the  problem  that  difficulties 
arise.  But  however  formidable  these  difficulties  may  have  appeared 
in  the  past,  much  that  appeared  impossible  then,  thanks  to  the  wonder- 
ful advance  in  the  mechanic  arts,  becomes  possible  to-day,  and  the  con- 
summation Oi  this  widely  desired  inland  navigation  between  the  North 
and  the  South  approaches  a  condition  of  possible  early  achievement. 

In  determining  the  character  of  the  work  to  be  done,  the  nature  of 
the  commerce  to  be  principally  benefited  has  to  be  considered.  The 
foreign  commerce,  since  it  requires  the  largest  class  of  vessels,  should 
be  able  to  brave  the  dangers  oil*  Hatteras  successfully,  although,  as  a 
matter  of  fact,  such  vessels  are  from  time  to  time  wrecked  in  this 
vicinity.  This  interest  is  at  present  negligible,  and  will  be  of  less 
importance  as  time  passes. 

The  coastwise  traffic,  on  the  contrary,  is  of  the  first  importance,  and 
it  is  this  commerce  which  is  essentially  national  in  character.  Of  the 
two  classes  of  vessels  engaged  on  this  coastwise  traffic,  the  large  ves- 
sels which  ply  between  widely  separated  ports  could  give  the  cape  a 
wide  berth;  although  during  stormy  periods  a  canal  would  be  service- 
able, generally  the  deep-sea  water  would  be  preferable,  and  the  inland 
water  route  therefore  unimportant.    To  the  smaller  class  of  vessels — 


1526     EEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  AEMY. 

barges  and  similar  craft — a  safe  inland  water  route,  such  as  is  called 
for  in  the  act  directing  the  examination  under  discussion,  is  invaluable. 

The  present  navigable  waterway  has  a  limit  of  8  feet  depth  to  the 
Ocracoke  Inlet  and  6  feet  to  Beaufort.  This  depth  is  inadequate  for 
the  full  realization  of  the  navigation  possibilities  or  requirements  of 
the  routes.  The  benefits  which  have  attended  the  development  of  an 
8-foot  navigation  warrant  the  belief  that  the  greater  benefits  which 
will  result  from  a  16-foot  channel  are  sufficient  to  warrant  the  under- 
taking as  certain  to  be  a  profitable  financial  investment. 

As  has  been  amply  demonstrated  upon  the  northern  lakes,  a  depth 
of  w^ater  which  will  permit  the  economic  application  of  steam  for  the 
propulsion  of  freighters  has  resulted  inthemost  extraordinar}^  develop- 
ment of  the  country  tributary  to  this  navigation.  Why  should  not  a 
similar  result  attend  the  opening  of  an  inland  navigation  of  equal  depth 
which  is  capable  of  extension  from  New  York  to  Florida,  and  which 
would  have  direct  connection  with  nearly  all  the  navigable  rivers  which 
flow  from  the  Allegheny  Mountains  to  the  Atlantic  Ocean  ? 

The  safety  from  storms  and  disaster  which  such  an  inland  route  would 
afford  would  add  greatly  to  the  economy  of  transportation,  and  the 
economy  of  the  transportation  would  invite  commercial  enterprises 
which  at  present  are  dormant,  to  the  manifest  disadvantage  of  the  nation. 
As  matters  stand  at  present  it  is  impossible  to  obtain  any  reliable  state- 
ment of  the  extent  of  the  commerce  to  be  benefited.  It  is  largely 
conjectural. 

A  firm  in  Norfolk  had  occasion  to  send  a  small  shipment  of  coal  to 
Fort  Caswell,  N.  C,  recently,  and  was  unable  to  secure  a  better  rate 
than  ^1.25  per  ton.  A  firm  dealing  in  marble  and  granite  in  Norfolk  is 
able  to  obtain  granite  from  Vermont  for  much  less  than  from  North 
Carolina  on  account  of  the  prohibitive  freight  rate  from  North  Caro- 
lina, although  the  distance  is  much  less. 

1  am  informed  that  the  coal  supplied  to  Wilmington  is  charged  with 
the  freight  rate  to  Norfolk  and  thence  by  rail,  although  it  may  come 
by  a  more  direct  route. 

I  am  informed  that  the  shippers  of  cotton  in  North  Carolina  would 
be  equally  benefited  if  they  could  ship  in  small  quantities — less  than  a 
shipload — to  Baltimore  and  Norfolk,  since  they  would  be  saved  losses 
on  charters,  owing  to  inability  to  furnish  full  loads  at  times.  The 
lumber  interest,  which  is  large,  would  be  greatly  benefited  by  the 
reduced  freight  charges  which  would  result  from  the  use  of  larger 
barges  towed  by  steam  tugs. 

A  system  of  barges  towed  by  steam  tugs  is  certainly  the  cheapest 
method  of  transportation  known  at  present,  and  it  is  reasonable  to  infer 
that  the  benefits  to  the  coal  consumers  south  of  Norfolk  would  be 
greatly  enhanced  by  the  establishment  of  such  a  means  of  transportation. 

The  statistical  information  accompanying  my  preliminary  report  of 
August  10,  1900,  gives  in  detail  about  all  that  I  have  been  able  to 
gather  at  this  end  of  the  proposed  route. 

As  a  means  of  coast  defense  in  time  of  war,  the  possession  of  an 
interior  waterwa}''  of  the  dimensions  advocated  is  self-evident. 

Although  I  have  included  the  whole  project  in  forming  an  argument 
for  the  consideration  of  the  advisability  of  the  contemplated  improve- 
ment, I  believe  that  so  much  of  the  route  as  is  covered  by  my  survey 
is,  in  view  of  its  possible  extension,  worthy  of  improvement  by  the 
Government. 
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A  letter  from  Mr.  C.  M.  Kaylor,  resident  mjinuj^er  for  the  Virj^iiiia 
Coal,        Coke  Coinpjiiiy,  Jit  Norfolk,  Va. ,  is  appended,  and  will 
indinite  some  of  the  prospective  advantages  to  be  derived  from  such 
an  inland  waterway  and  about  the  character  of  craft  which  will  make 
use  of  it. 

The  resultant  maps  of  the  survey  are  not  forwarded,  as  they  were 
(  nly  made  with  a  view  to  di^lerminino-  the  estimated  cost  of  the  work, 
:ind  are  therefore  of  little  interest. 

Respectfully  submitted. 

James  B.  Quinn, 

Mnjo7\  Cofj^s  of  EiKjineers, 

Bri^.  Gen.  John  Vi.  AVilson, 

C/iief  of  EnxjiiU'crs^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltlnim'e^  Md.^  November  21,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  item  in  the  emergency  river  and  harbor  law  of  June  6,  1900, 
authorizing  this  survey  reads: 

Pasquotank  River:  With  the  view  of  obtaining  a  navigable  depth  of  sixteen  feet 
at  mean  low  water  from  South  Mills,  on  the  Pasquotank  River,  thence  down  the 
Pasquotank  River,  through  Alljemarle  Sound,  Croatan  Sound,  Pamlico  Sound,  and 
Core  Sound,  to  Beaufort  Inlet,  including  also  cost  of  procuring  a  navigable  dej)th  of 
eighteen  feet  through  Beaufort  Inlet  and  eighteen  feet  through  Ocracoke  Inlet, 
respectively. 

This  report  covers  only  a  small  part  of  the  entire  route,  viz,  that 
part  north  of  Albemarle  Sound,  a  distance  of  about  37^  miles.  The 
average  cost  of  a  16-foot  navigation  is  estimated  at  over  e^51,000  per 
mile,  and  the  annual  cost  of  maintenance,  although  not  estimated,  will 
be  considerable.  The  width  of  the  proposed  channel  over  portions  of 
the  route  is,  in  my  opinion,  inadequate.  The  width  should  not  in  any 
part,  and  particularly  in  the  "  narrow  and  tortuous  "  part,  be  less  than 
150  feet. 

This  87i  miles  being  only  one  link  in  the  chain  of  the  proposed  inland 
waterway,  I  am  unable  to  give  a  definite  opinion  as  to  the  amount  of 
improvement  which  may  be  justified  by  the  commerce  involved  until 
the  report  on  the  larger  part  of  the  route  is  made.  This,  I  understand, 
wiU  be  made  by  Capt.  E.  W.  Van  C.  Lucas.  I  do  not,  however,  con- 
cur in  the  opinion  of  the  district  engineer  that  this  37i  miles  of  the 
route  alone  is  worthy  of  improvement  by  the  General  Government  to 
the  extent  indicated.  To  my  mind  its  improvement  to  a  16-foot  navi- 
gation would  be  justified  only  when  like  huprovements  connecting  the 
waters  of  the  Chesapeake  Bay  with  those  of  the  southern  limit  of  the 
project  are  made. 

The  opening  of  an  inland  waterway  along  the  coast,  avoiding  Hat- 
teras,  is  desirable  both  for  commercial  and  military  reasons.  The  entire 
waterway,  however,  should  be  under  the  control  of  the  General  Gov- 
ernment. If  the  prescribed  route  is  adhered  to,  that  control  would 
necessitate  the  purchase  by  the  United  States  of  the  Dismal  Swamp 
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Canal  and  then  increasing  the  present  depth  of  the  latter  from  10  feet 
to  16  feet  and  rebuilding  the  locks  to  correspond. 

The  Dismal  Swamp  Canal  is  a  link  in  the  chain,  and  if  it  is  to  remain 
the  property  of  a  private  corporation  that  corporation  would  have  the 
power  to  dictate  the  depth  that  could  be  made  available.  There  is 
another  canal  connecting  the  waters  of  the  Chesapeake  Bay  with  Albe- 
marle Sound — the  Albemarle  and  Chesapeake  Canal.  To  improve  the 
approaches  to  one  and  leave  those  of  the  other  in  their  natural  state 
would  practically  destroy  the  unaided  one,  for  commerce  will  always 
follow  the  better  route.  In  my  opinion  the  Government,  before 
entering  on  a  costly  scheme  for  improving  this  inland  waterway,  should 
control  the  entire  route. 

The  improvement  of  this  route  to  the  extent  indicated  in  the  law 
making  provision  for  the  survey  is  worthy  of  being  undertaken  by 
the  General  Government  only  in  case  the  Dismal  Swamp  Canal  is  pur- 
chased by  the  United  Stales  for  a  reasoiialjle  sum  and  that  the  other 
links  southward  in  the  chain  of  the  inland  waterway  can  be  similarly 
improved  at  reasonable  cost. 

Peter  C.  Hains, 

Colonel^  Corj)s  of  Engineers^ 
Dwision  Enghieer^  Southeast  Division, 


letter  op  mr.  c.  m.  kaylor,  resident  manacxer  at  norfolk,  va.,  for  the  virginia 
iron,  coal,  and  coke  company. 

Virginia  Iron,  Coal,  and  Coke  Company, 

Norfolk,  Va.,  November  16,  1900. 

Dear  Sir:  We  beg  to  own  receipt  of  your  favor  of  the  2d  instant,  addressed  to  Toms 
Creek  Coal  and  Coke  Company,  in  regard  to  the  projected  canal  from  South  Mills, 
N.  C,  to  Norfolk.  You  will  pardon  us  for  not  replying  to  your  letter  earlier.  The 
writer  has  been  absent  from  the  city,  hence  the  delay.  We  look  upon  this  project  as 
being  very  valuable  to  this  place,  as  well  as  other  localities  along  the  route.  We 
think  the  present  shipments  of  coal  from  this  port  south  could  be  very  materially 
increased  by  virtue  of  having  this  inland  waterway.  We  have  found  it  exceedingly 
difficult  to  make  charters  for  small  cargoes  going  south  of  Hatteras,  owing  to  the 
extreme  danger  of  going  outside. 

There  is  considerable  business  that  could  be  built  up  provided  we  could  move  coal 
in  small  cargoes,  say  500  to  1,000  tons,  or  even  less  quantities,  that  we  can  not  handle 
now.  Our  company  had  some  experience  along  this  line  in  the  months  of  July  and 
August  in  trying  to  fill  an  order  for  the  Government  at  Fort  Caswell.  Our  bids  on 
this  business  were  based  on  getting  a  water  rate  from  Norfolk  that  would  certainly 
not  exceed  the  published  rate  from  Baltimore  to  Wilmington.  But  after  the  busi- 
ness was  accepted  we  found  it  absolutely  impossible  to  secure  transportation  at  any 
price,  and  we  were  forced  to  handle  this  coal  by  rail,  at  a  very  great  loss  to  us,  and 
should  we  have  put  in  our  bid  with  a  view  to  delivering  the  coal  by  rail,  as  we  had 
to  do,  it  would  have  cost  the  Government  50  cents  per  ton  more  than  it  did.  At 
this  time  there  are  from  30,000  to  40,000  tons  of  coal  going  to  the  West  Indies  each 
month  from  here.  We  are  inclined  to  think  that  a  considerable  amount  of  this 
tonnage  might  be  diverted  through  this  canal  and  handled  at  a  cheaper  rate  than  we 
now  have,  with  equally  as  good  profits  to  the  transportation  companies.  Should  we 
be  able  to  secure  any  additional  information  or  statistics  in  regard  to  this  matter, 
we  will  gladly  furnish  you  with  same. 

We  sincerely  hope  you  will  be  able  to  get  this  matter  through. 
Yours,  very  truly, 

Virginia  Iron,  Coal,  and  Coke  Company, 
C.  M.  Kaylor,  Resident  Manager, 

Mr.  James  B.  Quinn, 

Major,  Corps  of  Engineers,  U.  S.  A. 
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SlTliVKV  OK  WATKinVAY  FIIOM  AI.UKMAIILE  SOUND,  NOItTIl  CAKOI-INA,  TO 
Hl'lADFOIiT  INI.KT,  VIA  CMIOATAN,  TAMIJCO,  AND  COItK  SOUNDS,  WITH 
TIIK  VIKW  OF  OBTAINING  A  NAYIUAIiLE  DFmi  OF  16  VVAVV  AT  MEAN 
LOW   WATER,   AND  OF  HFAUFOIIT  AND   OCUA(J()KE  INLETS  Wnil  TllF 

view  of  obtaining  navigable  depths  of  18  ffkt. 

United  States  En(; infer  Office, 
Wi//ni?)f/foN,  N.  a,  Nominher  WOO. 

General:  Tn  c()in])liiUH'o  with  instructions  contained  in  letter  from 
your  odicc  (luted  August  21),  11M)(),  I  have  the  honor  to  submit  the  fol- 
h)\viniy  report,  on  tliat  ])ai't  south  of  10-foot  dc^pth  in  All)emarle  Sound, 
of  survey  between  l*as(|U()tank  River  and  H(Miufort  Inh^t. 

This  survey  was  autliorizcnl  under  th(^  emei-j^-ency  river  and  harbor 
act  of  fJune  0,  1J)00,  as  foUows: 

ras(]uotiink  River:  With  the  view  of  obtaining  a  navigiil)le  depth  of  Kixtcen  feet  at 
mean  low  water  from  8onth  Miily,  on  the  l*as(iu()tank  River,  tlience  down  the  I'as- 
qnotank  River,  tlirough  AlbemarU'  Sonnd,  Croatan  Hound,  Pandico  Sound,  and  Core 
Sounil,  to  Heaufort  Inlet,  including  also  cost  of  procuring  a  navigable  dept^l  of 
eighteen  feet  through  Beaufort  Inlet  and  eighteen  feet  through  Ocraeoke  Inlet, 
respectively. 

This  proposed  inhxnd  route,  as  shown  on  map  No.  1  herewith,  is 
from  the  southern  terminus  of  the  Dismal  Swamp  Canal,  via  Fascpio- 
tank  River,  Albemarle,  Croatan,  Pamlico,  and  Core  Sounds,  to  the  At- 
lantic Ocean  at  Beaufort  Inlet,  with  access  to  the  ocean  at  Ocraeoke 
Inlet.  The  distances  are  as  follows:  From  South  Mills,  via  Pasquo- 
tank River,  Albemarle,  Croatan,  Pamlico,  and  Core  Sounds,  to  the 
ocean  at  Beaufort  Inlet,  is  174  miles,  of  which  136  miles,  included  in 
the  survey  under  my  charge,  has  an  aggregate  of  about  77  miles  less 
than  the  proposed  depth.  The  outlet  at  Ocraeoke  is  10  miles  long  and 
includes  about  8.6  miles  of  channel  less  than  the  proposed  depth.  The 
proposed  improvement,  therefore,  contemplates  about  80  miles  of 
dredged  channels. 

Surveys  have  been  made  of  such  parts  of  the  inside  route  as  are  less 
than  16  feet,  and  of  the  ocean  bar  channels  at  Ocraeoke  and  Beaufort 
inlets.  The  results  are  given  on  the  accompanying  maps,  Nos.  2^  and 
3,^  which  show  the  location  of  the  dredged  channels  necessary  to  obtain 
the  contemplated  depths.  The  field  work  was  done  by  two  working 
parties  in  about  seven  weeks'  time,  and  covered  about  200  square  miles 
of  hydrographic  surveying. 

Estimates  are  based  on  300  feet  width  of  channel,  with  side  slopes  1 
on  3.  This  width  is  deemed  necessary  because  the  entire  channel  lies 
in  open  sounds,  exposed  to  strong  side  winds,  which,  in  a  narrow  chan- 
nel, are  liable  to  swing  barges  in  rear  of  tow  against  the  shoal  banks. 
The  estimated  yardage,  lengths  of  cutting,  and  cost  are  as  follows: 


Albemarle  Sound,  10.13  miles,  1,700,000  yards,  at  10  cents   |170,  000 

Croatan  Sound,  10.59  miles,  3,600,000  yards,  at  10  cents   360,  000 

Pamlico  Sound,  north  end,  19.87  miles,  5,400,000  yards,  at  10  cents   540,  000 

Pamlico  Sound,  Bluff  Shoal,  2  miles,  550,000  yards,  at  10  cents   55,  000 

Ocraeoke  Inlet,  inside  bar,  3  miles,  1,500,000  yards,  at  10  cents   150, 000 

Ocraeoke  Inlet,  ocean  bar  (18  feet  depth),  0.6  mile,  450,000  yards,  at  10 

cents   45,  000 

Core  Sound,  32.0  milcj,  13,;:CJ,C00  yards,  r.t  10  ccn'..^   1,830,000 

Beaufort  Inlet  (18  feet  depth),  1.6  miles,  1,150,000  yards,  at  10  cents   115,  000 

Two  suction  dredges  for  maintenance   200,  000 

Contingencies,  10  per  cent   346,  500 


Total,  80.39  miles   3,811,500 


^Not  printed. 
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In  Albemarle  and  Croatan  sounds  clay,  sand,  and  stumps  may  be 
expected  and  some  form  of  clam-shell  or  endless-chain  dredge  will 
probably  be  needed,  although  an  effective  suction  dredge  with  powerful 
cutters  might  be  devised.  In  Pamlico  and  Core  sounds  the  material  is 
sand  and  mud  mixed,  which  could  be  most  economically  handled  with  a 
suction  dredge,  combining  the  features  of  those  used  on  the  Mississippi 
River  and  the  ordinary  suction  dredge  used  on  ocean  bars  of  the  Atlantic 
coast,  of  which  the  Cajpe  Fear  is  a  type. 

The  price  per  yard,  10  cents,  is  believed  ample,  as  with  a  small  clam- 
shell dredge  plant  on  the  Cape  Fear  River,  consisting  of  the  dredge4i^i^^^, 
1  tug,  and  3  scows,  a  total  of  2,000,000  cubic  yards  has  been  dredged 
in  three  and  a  half  years,  at  a  cost  of  8.14  cents  per  yard,  including 
cost  of  plant  and  maintenance.  The  continuous  channel  from  Albe- 
marle Sound  through  Croatan  Sound  and  the  northern  part  of  Pamlico 
Sound  may  well  be  handled  with  a  clam-shell  dredge  of  the  hqw  Admi- 
ral type,  now  working  in  Baltimore  Harbor  under  contract  price  of 
about  8i  cents.  The  suction  dredge  Cape  Fear  has  in  hve  years 
dredged  about  2,000,000  yards  from  the  ocean-bar  channel  at  a  cost  of 
8.3  cents  per  cubic  yard,  including  cost  of  plant  and  maintenance.  A 
modification  of  this  form  could  be  used  to  advantage  at  Bluff  Shoal, 
Core  Sound,  and  inner  shoals  at  Ocracoke,  while  a  dredge  of  the  Cape 
Fear  type  could  be  used  at  Beaufort  and  the  ocean  bar  at  Ocracoke. 

Dredged  channels  in  such  exposed  localities  are  certain  to  deterio- 
rate, and  provision  should  be  made  for  systematic  maintenance.  As 
the  deterioration  will  consist  of  sand  filling,  perhaps  the  most  econom- 
ical method  of  maintenance  will  be  with  one  or  more  suction  dredges 
of  the  Cape  Fear  type,  the  first  cost  of  two  of  which  is  included  in  the 
above  estimate,  and  the  annual  cost  of  operating  will  be  about  $50,000. 

In  my  opinion  it  is  not  now  necessary  to  open  both  Ocracoke  and 
Beaufort  inlets,  as  a  single  route  will  probably  be  sufficient  for  all 
present  needs.  The  distance  from  South  Mills  to  Ocracoke  Bar  is  128 
miles,  of  which  the  90  miles  covered  in  my  survey  includes  about  44 
miles  with  less  than  proposed  depth.  The  cost  of  improving  this  route 
to  proposed  depth,  omitting  Beaufort,  is  estimated  at — 


12,650,000  yards,  at  10  cents   $1, 265,  000 

Two  suction  dredges  for  maintenance   200, 000 

Superintendence  and  contingencies,  10  per  cei:t   146, 500 


Total   1, 611, 500 


The  distance  from  South  Mills  to  Beaufort  Inlet  Bar  is  174  miles, 
and  the  136  miles  covered  by  this  survey  includes  about  77  miles  of 
channel  less  than  the  proposed  depth.  The  estimated  cost  of  improv- 
ing this  route  to  proposed  depth,  omitting  Ocracoke,  is — 


30,700,000  yards,  at  10  cents  $3, 070, 000 

2  suction  dredges  for  maintenance   200, 000 

Superintendence  and  contingencies,  10  per  cent   327, 000 


Total   3, 597, 000 


Either  the  Ocracoke  or  Beaufort  route  will  avoid  Cape  Hatteras, 
and  the  Ocracoke  route  has  the  decided  advantage  of  costing  less  than 
half  the  cost  of  the  Beaufort  route;  but  it  has  the  greater  disadvantage 
of  an  outlet  north  of  Cape  Lookout,  which,  while  not  as  dangerous  as 
Hatteras,  is  still  a  serious  menace  to  navigation,  as  shown  by  the  esti- 
mated loss  at  that  place  of  $2,600,000  in  vessels  and  cargoes  during  the 
nine  years  up  to  1897  (see  report  on  Cape  Lookout  Harbor  of  Refuge, 
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printed  in  House  Doc.  No.  2.5,  Fifty-Ciflh  Cont^ress,  second  session).^ 
riui  Ocnicoki'  r()ii((\  lias  the  fiirlli(U'  (lis!i(lv}int}i<(e  of  a  southern  tei'- 
minus  iit  an  isolated  lishin<^'  village  which  can  never  have  railroad 
connections. 

The  Hcaufort  route  has  a))]);irently  the  sinj^le  disadvantaj^e  of  jifreater 
cost,  while  its  advantages  owv  i\n^  Ocracoke  route  iiuilude  (1)  the  very 
important  one  of  avoidini^'  C^ape  Lookout;  (2)  its  ])roxiiuity  to  Look- 
out Hi^^ht,  where  the  estahlisluuent  of  a  harbor  of  rcl'uoe  has  been  con- 
templated for  several  ycMirs  (see  House  Doc.  No.  80,  Kifty-sixth  Con- 
orcss,  first  session^),  and  (8)  its  railioad  terminus  at  Morehead  City, 
]ust  within  the  inlet.  A  harbor  of  refuj^e  so  lUMir  (7  miles)  Beaufort 
Inlet  would  be  a  sjifeouard  for  vessels  a])])J'()aching  the  inlet  to  take 
the  inland  route  when  the  weather  is  bad  and  the  sea  so  heavy  as  to 
make  passatj^e  of  the  iidet  dangerous.  Tlie  imi)r()vement  of  Beaufort 
Inlet  will  tend  to  develop  Morehead  City  as  a  shipping  point,  and  its 
railroad  connection  will  permit  the  establishment  there  of  machine 
shops  and  other  necessities  for  refitting  and  repair. 

Canimercial  statistics. — This  inland  waterway,  if  established,  will 
affect  the  commerce  of  all  South  Atlantic  ports,  which  consists  of  both 
foreign  and  coastwise  shipments.  The  former  need  not  be  considered, 
as  they  are  carried  mainly  in  large  steamers  or  sailing  vessels  which 
draw  more  than  the  proposed  depth  of  the  waterway  and  are  equipped 
to  weather  heavy  storms.  Such  vessels  w^ould  hardly  take  advantage 
of  the  inside  route. 

The  coastwise  commerce  is  carried  by  steamers  and  sailing  vessels, 
but  not  in  seagoing  barges,  which  can  not  be  successfully  used  under 
existing  conditions  because  of  the  dangers  and  delays  incident  to  pass- 
ing Cape  Hatteras. 

Steamers,  as  a  rule,  would  not  seek  the  inland  route,  as  the  gain  in 
time  by  going  outside  more  than  compensates  for  the  greater  risk. 

Sailing  vessels  are  uncertain  as  to  time,  and  would  probably  gain  on 
a  northwardly  trip  by  being  towed  through  Core  Sound,  sailing  through 
Pamlico,  Croatan,  and  Albemarle  sounds,  and  being  towed  thence 
through  the  canal  to  Chesapeake  Bay. 

Seagoing  barges  can  not  under  existing  conditions  be  used  for  the 
commerce  of  the  South  Atlantic  coast,  as  every  effort  to  that  end  has 
conclusively  demonstrated  the  prohibitory  effect  of  the  dangers  and 
delays  incident  to  passing  Cape  Hatteras.  The  South  Atlantic  ports 
are,  therefore,  at  present  debarred  from  using  what  is  generally  con- 
ceded to  be  the  cheapest  known  form"  of  transportation,  which  fact,  in 
my  opinion,  constitutes  the  strongest  argument  in  favor  of  establish- 
ing an  inland  waterway  from  Chesapeake  Bay  to  Beaufort  Inlet. 

The  value  of  the  interests  affected  is  very  large,  and  the  following 
estimates  are  submitted  as  a  safe  approximation  to  the  probable 
amounts.  They  are  believed  to  be  fairly  conservative  and  probably  less 
than  the  amounts  more  accurate  estimates  would  show.  For  instance, 
Savannah's  coastwise  traffic,  mostly  to  and  from  North  Atlantic  ports, 
was  in  1899  valued  at  about  $94,000,000  (annual  report,  mayor  of 
Savannah,  1899),  and  less  than  half  that  amount  is  given  as  Savannah's 
share  of  the  commerce  liable  to  be  aff'ected  by  the  establishment  of  the 
inland  waterway. 


^  Printed  in  Annual  Kepin't  of  Chief  of  Engineers  for  1897,  page  1430  et  seq. 
» Ibid.  1900,  page  1829  et  seq. 
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Estimated  value  of  coastwise  commerce  liable  to  be  affected  hy  the  establiskment  of  inland 
water  route  to  avoid  Cape  Hatteras. 

Wilmington,  N.  C   $15, 000,  000 

Georgetown,  S.  C   3,  075, 000 

Charleston,  S.  C   35, 000, 000 

Savannah,  Ga   43,  885, 000 

Brmiswick,  Ga   9, 000, 000 

Fernandina,  Fla   1,  214,  000 

Jacksonville,  Fla   9, 000,  000 

Total   116,174,000 

The  above  ewLiuuites  cover  eoL^on,  lauib:r,  naval  stores,  phosphates, 
coal,  and  g-eneral  merchandise  of  a  bulky  character  that  could  stand 
shipment  by  barge,  and  will  probably  aggregate  from  5,000,000  to 
10,000,000  tons  annually.  It  is  therefore  probable  that  the  proposed 
inland  waterway,  at  an  outside  cost  estimated  at  nearly  $4,000,000 
for  the  part  under  consideration,  will  benelit  a  commerce  amounting 
to  at  least  $115,000,000  annually,  which  would  seem  to  indicate  that  it 
is  a  worthy  improvement.  The  general  manager  of  the  bureau  of 
freight  and  transportation  at  Charleston,  S.  0. ,  thinks  its  effect  would 
be  much  greater,  as  he  states: 

It  v/ill  not  only  give  lower  rates  on  lumber,  naval  stores,  cotton,  cotil,  etc.,  but 
will  also  be  the  means  of  reducing  rates  from  the  Western  cities  on  all  kinds  of  freight, 
of  which  the  principal  commodities  are  grain  and  its  products,  packing-house  prod- 
ucts, iron,  bar  iron,  and  innumerable  other  kinds  of  goods  supplied  by  the  West  to 
the  Southeast.  This  is  true  because  the  rates  from  the  West  to  South  Atlantic  ports 
base  on  the  rates  from  the  Western  cities  to  Norfolk  plus  the  rail  rate  from  Norfolk 
to  Charleston. 

This  possible  effect  on  rates  from  Western  cities  to  the  South  Atlantic 
coast  is  a  very  intricate  question,  and  one  difficult  to  determine  justly; 
but  the  general  argument  is  that  as  such  rates  are  based  on  the  rate 
to  Norfolk  plus  the  rate  from  Norfolk  south,  a  reduction  of  rates 
between  Norfolk  and  the  South  will  reduce  the  total  rates  between 
Western  cities  and  the  South  Atlantic  coast. 

Conchisions. — That  such  an  inland  waterway  as  above  described  will 
be  a  very  valuable  acquisition  to  the  country,  and  particularly  to  the 
South,  will  hardly  be  denied,  and  the  only  serious  objection  is  its  gi'eat 
cost.  It  remains,  therefore,  to  determine  whether  or  not  the  argu- 
ments in  its  favor  are  sufficient  to  warrant  so  great  an  expenditure. 

These  favorable  arguments  may  be  summarized  as  follows: 

First.  It  will  promote  the  establishment  of  barge  transportation 
between  South  Atlantic  and  Northern  ports,  with  a  probable  conse- 
quent reduction  of  freight  charges.  On  the  estimated  tonnage 
affected — say  5,000,000  tons  annually — an  average  reduction  of  only 
10  cents  per  ton  would  amount  to  $500,000,  which,  at  5  per  cent,  is  the 
interest  on  $10,000,000,  nearly  double  the  total  cost,  including  that  part 
north  of  Albemarle  Sound.  In  confirmation  of  the  belief  that  reduced 
freight  rates  will  follow  the  introduction  of  barge  transportation  is  the 
fact  that  since  its  introduction  in  the  coal  trade  from  Chesapeake  Bay 
north  the  freight  rates  have  been  reduced  more  than  half,  and  where 
a  few  years  ago  they  amounted  to  from  $3  to  $5  per  ton  they  are  now 
from  75  cents  to  11.50  per  ton. 

Second.  There  will  be  a  probable  material  reduction  in  insurance 
rates  on  coastwise  freights,  due  to  the  elimination  of  the  most  dan- 
gerous part  of  the  route.  Marine  insurance  from  this  port  to  New 
York  is,  by  steamer  oue-fourth  of  1  per  cent  and  by  sailing  vessel  an 
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avcra<>fO  of  about  thrco-fourtliH  of  1  per  cent.  The  lower  rate  on  a 
total  coinnuu'co  of  Jji^l  1 5, ()()(), 000  aiunially  amounts  to  about  $'287,500, 
vvliioh  d()(\s  not  inrlude  the  insurance  on  tlic  vessels  themselves. 

Third,  'i'he  inland  waterway  would  ad'ord  an  interior  line  of  com- 
munication in  time  of  war  for  transportation  of  supplies  and  for  naval 
operations  by  li^lit-draft  vessels,  such  as  torpedo  l)oatsand  destroyers. 
Its  value  for  such  purpose  can  hardly  be  eslimnted,  being  similar  to 
that  of  seacoast  fortifications,  which  are  rarely  actually  needed,  but 
when  the  need  arises  it  is  most  acute. 

Fourth.  There  would  be  a  probable  large  development  of  the  country 
along  t.he  route  of  the  pro])()sed  waterway,  such  as  has  followed  other 
similar  improvements.    This,  of  course,  can  hardly  be  estimated. 

Fifth.  It  would  result  in  the  establishment  ot  a  most  important  link 
in  the  chain  of  inland  waterways  that  will  eventually  extend  from  the 
New  England  coast  to  Florida. 

In  this  connection  attention  is  respectfully  invited  to  the  accompany- 
ing letters  bearing  on  the  subject,  particularly  that  of  W.  B.  Brooks,  jr., 
presidenl  of  the  Dismal  Swamp  Canal  Company,  whose  interest  in  that 
canal  has  led  to  his  making  a  close  study  of  the  subject.  His  state- 
ment— 

I  speak  ofRcially  when  I  say  that  in  the  event  of  the  Government  improving];  its 
inland  waterway  the  present  owners  of  the  Dismal  Swamp  Canal  route  will  provide 
the  means  of  deepening  and  widening  their  canal  to  any  extent  required  to  meet  the 
traffic  which  will  naturally  seek  this  safe  and  protected  route, 

has  an  important  bearing  on  the  treatment  of  the  whole  question,  as 
the  project  outlined  in  the  act  of  June  6  does  not  give  a  through  water- 
way, but  only  the  part  from  the  southern  termiims  of  the  Dismal 
Swamp  Canal  to  Beaufort.  Without  a  corresponding  improvement  of 
either  the  Dismal  Swamp  Canal  or  the  Albemarle  and  Chesapeake 
Canal  the  improvement  above  outlined  would  be  nearly  useless. 

A  conclusion  can  hardly  be  arrived  at,  nor  a  recommendation  made, 
without  considering  that  part  of  the  work  north  of  Albemarle  Sound, 
the  estimates  for  which  are  submitted  by  Maj.  J.  B.  Quinn,  Corps  of 
Engineers.  Assuming,  however,  that  that  part  of  the  project  can  be 
done  at  a  cost  not  exceeding  $2,000,000,  the  entire  waterway,  from 
the  southern  end  of  Dismal  Swamp  Canal  to  Beaufort  Inlet  and  the 
ocean,  can  be  obtained  at  a  probable  expenditure  of  about  $5,500,000, 
with  an  annual  cost  thereafter  for  maintenance  of  from  $50,000  to 
$100,000.  Such  expenditure  will  benefit  a  commerce  now  estimated  at 
about  $115,000,000  annually,  with  a  probable  rapid  increase. 

For  the  reasons  above  stated  I  am  of  the  opinion  that  the  proposed 
improvement  is  a  worthy  one,  and  I  recommend  that  it  be  undertaken 
by  the  United  States.  In  my  opinion,  however,  the  Government 
should  not  commit  itself  to  so  large  an  expenditure  without  a  very 
clear  understanding  as  to  the  treatment  of  either  or  both  of  the  canals 
at  the  northern  end.  To  establish  a  free  through  waterway  would 
involve  the  purchase  of  one  of  these  canals  and  its  improvement  to 
16  feet  depth.  To  improve  the  waterway  to  one  canal  and  not  to  the 
other  would  give  the  former  a  virtual  monoply  and  leave  the  com- 
merce desiring  to  use  the  waterway  more  or  less  at  its  mercy.  Finally, 
if  neither  canal  is  to  be  purchased  by  the  Government,  there  should  be 
absolute  assurance  that  one  or  both  canals  will  be  deepened  to  16  feet; 
otherwise  the  value  of  the  proposed  improvement  will  be  very  largely 
lessened. 
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While  not  within  the  scope  of  the  proposed  improvement  outlined 
in  the  act  of  J une  6,  the  object  of  the  improvement — to  establish  a 
16-foot  waterway  to  Beaufort  Inlet — can  not  be  fully  considered  with- 
out reference  to  the  possibility  of  improving  the  Clubfoot  and  Har- 
lowe  Canal  route,  instead  of  the  Core  Sound  route,  as  a  connecting 
link  between  Pamlico  Sound  and  Beaufort  Harbor. 

Starting-  from  a  given  point  at  Bluff  Shoal,  the  distance  to  Beaufort 
Inlet  sea  bar  is,  via  Core  Sound,  56  miles,  of  which  31  miles  must  be 
dredged,  and  via  Clubfoot  and  Harlowe  Canal  66  miles,  of  which  18 
miles  must  be  dredged.  The  apparent  advantages  of  the  Clubfoot  and 
Harlowe  route  are  14  miles  less  of  dredged  channel  and  the  fact  that 
the  dredged  channel  necessary  will  be  landlocked  so  that  its  width 
may  be  decreased  to  about  100  feet,  or  one-third  of  that  necessary 
through  Core  Sound.  An  apparent  disadvantage  of  the  Clubfoot  and 
Harlowe  route,  as  compared  v/ith  the  Core  Sound  route,  is  the  greater 
average  depth  of  dredging.  An  absolute  comparison  of  the  two  routes 
can,  however,  only  be  made  after  a  survey  of  the  Clubfoot  and  Har- 
lowe route,  which  was  not  authorized  by  the  act  of  June  6,  but  such 
necessary  investigation  could  be  completed  within  a  few  weeks  and 
need  not  delay  the  beginning  of  this  important  work,  if  otherwise 
deemed  advisable. 

There  are  forwarded  herewith  three  tracing^  showing  proposed 
routes  and  depths  of  water  where  dredging  will  be  necessary.  Of 
these,  map  No.  2,  showing  Croatan  Sound  and  approaches  in  Albe- 
marle and  Pamlico  sounds,  has  the  triangulation  in  red,  which  color 
was  used  to  avoid  confusion.  The  triangulation  scheme  is  submitted 
for  possible  future  use,  but  there  is  no  apparent  necessity  for  either 
photolithographing  or  blue  printing  it. 
Very  respectfully, 

E.  W.  Van  C.  Lucas, 

Captain^  Corj>s  of  Engineers. 

Brig.  Gen.  Jotin  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  December  1.,  1900. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army,  and  reierence  requested  to  my  indorsement,  dated  November 
21,  1900,  on  the  report  of  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
on  the  northern  part  of  this  route,  dated  November  17,  1900. 

The  opinion  expressed  in  that  indorsement — that  the  United  States 
should  not  undertake  this  work  without  controlling  the  whole  route 
from  end  to  end — is  reiterated  with  additional  emphasis.  The  corpo- 
ration controlling  the  Dismal  Swamp  Canal  can  at  any  time  dictate 
the  depth  to  be  made  available  for  navigation,  and  also  the  draft  and 
beam  of  vessels  using  this  whole  waterway.  In  my  judgment,  some- 
thing more  is  necessary  than  a  mere  statement  from  the  president  of 
the  company  that  means  will  be  provided  for  giving  increased  dimen- 
sions to  the  canal  before  the  IJnitcd  States  commits  itself  to  the 


*  Not  reprinted;  printed  in  House  Doc.  No.  202,  Fifty-sixth  Congress,  second  session. 
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ox]HMuli(iiro  of  sevonil  millions  of  dolhirs  for  this  iinprovciiKMit. 
While  tluu-o  is  a  link  in  tin',  cluiin  of  vvaUM  WJiys  hntvvcon  the.  Northern 
and  Southern  States  controlled  by  private  interests  there  is  a  nietiaeo 
to  the  utility  of  the  whole  route,  and  this  danger  may  at  any  time  bo 
greater  from  inal)ility  than  from  indisposition.  It  would  be  in  the 
power  of  the  corporation  to  l)locka(le  tlu^  whole  route  by  delay iri<^ 
repairs  to  a  break  in  its  canal  or  its  locks.  The  (juestion  of  wat(M' 
supply  to  the  summit  hncl,  which  has  not  ])een  considered  in  this 
report,  mioht  make  the  depth  uccmIchI  impi-:ictical>lc of  realization. 

It  is  within  the  ran^'e  of  possibility  that  if  this  waterway  be  con- 
structed by  the  United  States  it  may  some  time  in  the  future  IxM-ome 
desirable  for  military  reasons,  if  not  for  commercial  ones,  to  increase 
the  dimensions  of  the  navigal)le  channel.  In  that  event  the  cor])ora- 
tion  controlling  the  Dismal  Sw^amp  Canal  could  not  be  expcM-ted  to 
anticipate  a  revenue  from  the  military  operations  alone  suiiiciiMit  to 
justif}^  the  expenditure  of  a  sum  to  make  this  link  corres|)()nd  in 
dimensions  with  the  other  parts  of  the  waterway  desired  by  the  United 
States.  Nor  is  the  General  Government  confined  to  this  specific  route 
for  an  inland  waterway  connecting  the  Chesapeake  Bay  with  Beaufort 
Inlet.  A  route  via  the  Albemarle  and  Chesapeake  Canal,  and  thence 
through  Currituck  Sound  and  a  continuance  by  the  route  prescribed 
by  the  law,  is  available  and  should  be  considered  if  the  United  States 
is  to  do  the  work. 

Both  Cape  Hatteras  and  Cape  Lookout  are  dangerous  to  navigation, 
dili'ering  only  in  degree.  To  provide  a  waterway  that  will  avoid 
Hatteras  and  cause  the  vessels  using  it  to  round  Lookout  would  be 
only  a  partial  and  insuflicient  relief.  A  waterway  with  its  southern 
outlet  at  Ocracoke  Inlet  is  not  as  desirable  as  one  with  its  southern 
limit  at  Beaufort,  because  of  the  menace  to  navigators  at  I^ookout. 
In  my  opinion,  therefore,  that  part  of  the  route  prescribed  by  the 
law  and  reading  ''including  also  cost  of  procuring  a  navigable  depth 
of  *  *  *  eighteen  feet  through  Ocracoke  Inlet"  is  not  worthy  of 
being  undertaken  by  the  General  Government  in  connection  with  the 
waterway  now  under  consideration. 

The  estimate  of  the  district  engineer  has  an  item  of  $200,000  for  the 
construction  of  two  suction  dredges  for  maintenance.  I  do  not  believe 
it  wise  at  this  time  to  prescribe  the  type  of  dredges  to  be  built  at 
some  future  time  to  maintain  a  channel  174  miles  long,  varying  in  dif- 
ferent parts  in  the  character  of  the  material  to  be  removed.  I  advise 
that  w^hile  retaining  the  amount  of  the  estimate  the  model  of  the 
dredges  and  the  number  of  them  be  left  undetermined  until  the 
work  of  construction  has  developed  the  character  of  material  that  will 
be  handled  in  the  operations  for  maintenance. 

To  sum  up  the  estimate  for  the  whole  route  of  174  miles  in  accord- 
ance with  this  indorsement  and  my  previous  one  on  Major  Quinn's 
report,  the  following  is  found,  except  that  the  estimate  of  the  latter 
should  be  increased  correspondingly  to  my  recommendation  that  "the 
width  should  not  in  any  part,  and  particularly  in  the  narrow  and  tor- 
tuous part,  be  less  than  150  feet: " 

From  South  Mills  to  Albemarle  Sound  $1,  935, 893. 62 

Through  Albemarle  Sound  to  Beaufort  Inlet  Bar,  excluding  the  route 

through  Ocracoke  Inlet   ,  597, 000. 00 


Total 


5, 532,  893.  62 
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The  above  includes  a  dredging  plant  for  maintenance,  and  in  my 
opinion  the  plant  provided  for  will  be  sufficient  for  the  whole  route. 

The  estimate  of  the  district  engineer  for  maintenance  should  be 
1100,000  annually  at  least. 

This  survey  is  for  a  project  of  great  national  importance,  and  should 
be  undertaken  only  after  the  most  careful  consideration  and  study  to 
see  that  the  best  route  is  adopted.  I  do  not  think  the  surveys  thus 
far  made  determine  this  fact  with  certainty.  This  survey  is  for  a 
particular  route  described  in  the  law,  leaving  the  engineer  no  discre- 
tion in  the  selection  of  a  better  one,  should  it  exist.  There  are  other 
routes  that  should  be  examined  and  the  best  connection  made  between 
Albemarle  Sound  and  Chesapeake  Bay,  whether  it  be  via  the  Dismal 
Swamp  Canal  or  the  All)emarle  and  Chesapeake  Canal.  Moreover, 
the  entire  route  should  be  owned  by  the  United  States. 

I  am  clearly  of  the  opinion  that  an  inland  waterway  should  be  opened 
by  the  United  States  from  Norfolk  south,  that  it  should  be  under  the 
absolute  control  of  the  United  States  from  one  end  to  the  other,  and 
that  the  Government  would  be  justified  in  expending  a  considerable 
sum  on  such  a  work,  but  I  think  it  very  doubtful  whether  or  not  the 
route  or  depth  prescribed  in  the  law  under  which  this  survey  is  made 
is  the  best  to  be  adopted. 

In  view  of  the  above,  and  while  i  consider  the  work  as  worthy  of 
being  undertaken  by  the  General  Government,  I  am  of  the  opinion 
that  further  surveys  should  be  made  to  determine  the  best  route  and 
the  most  desij-able  width  and  depth. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer  Southeast  Division. 


letter  of  the  gardner  &  lacey  lumber  company. 

Gardner  &  Lacey  Lumber  Company, 

Georgetown,  S.  C, ,  November  6,  1900. 

Dear  Sir:  We  are  in  receipt  of  yours  of  the  1st  instant,  requesting  information  as 
to  the  approximate  amounts  in  values  of  exports  and  imports  from  this  port  which 
would  be  affected  by  the  establishment  of  a  canal  connecting  the  Norfolk  canals  with 
some  point  on  the  Atlantic  coast  south  of  Hatteras,  to  have  a  mean  depth  at  low  water 
of  not  less  than  16  feet. 

In  reply  we  beg  to  say  that  our  output  annually  runs  from  12,000,000  to  15,000,000 
feet,  with  an  average  valuation  of  about  $250,000,  amounting  to  approximately 
20,000  tons.  Of  this  amount,  we  ship  now  about  two-fifths  by  rail.  Should  such  a 
canal  as  you  speak  of  be  established  there  is  not  the  slightest  doubt  in  our  minds 
that  nine-tenths  of  our  outjiuit  would  go  forward  from  here  by  water,  since  the  dan- 
ger and  risk  attendant  upon  a  trip  around  Hatteras  results  in  exorbitant  charges  for 
freiuht  room  to  Northern  points.  AYe  are  at  the  present  time  offering  $6  to  Boston, 
$5.50  to  New  York,  and  $4.50  to  Baltimore,  and  we  can  ship  by  rail  to  Baltimore  at 
a  riite  very  little  more.  With  the  reduced  rate  which  we  are  certain  could  be  secured 
with  such  facilities,  most  of  our  rail  shipments  which  go  to  points  in  the  interior  in 
New  England  would  go  by  water  and  be  reshipped  from  water  points  along  the  New 
England  coast  at  a  total  rate  of  freight  which  would  be  a  material  reduction  over  the 
very  large  rail  rate  which  we  are  now  forced  to  pay. 

The  chief  factor  in  reducing  this  water  rate,  outside  of  the  reduction  in  risk,  would 
seem  to  us  to  be  the  great  saving  in  expense  by  the  providing  of  large  barges,  which 
can  be  run  with  a  very  small  crew  in  tows  taking  two  or  three  at  a  time  from  this 
and  other  Southern  ports  north. 

Trusting  that  this  information  will  answer  your  requirements,  we  are. 
Yours,  very  respectfully 

Gardner  &  Lacey  Lumber  Company, 
F.  B.  Gardner,  Secretary. 

Reid  Whitford,  Esq., 

United  Slates  Assistant  Engineer,  Georgetown,  S.  C. 
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luitkk  ol'  tiih  atlantic  coast  mmiikk  comi'any. 

Atlantic  Coast  Li mmkr  Company, 

(Jcoiujdoivii,  ,S.  ('.,  Noirnibcr  (),  lUGO. 
Dear  Mr.  Wiiitford:  In  compliance  with  your  mjiieHt  of  November  1,  1  would 
etato  that  should  an  inland  canal  1k^  {provided  by  th(^  United  States  (iov(!rnment  of 
1()  feet  depth  at  low  water  from  the  Norfolk  canals  to  a  point  on  tlu'  Atlantic;  coast 
south  of  Cape  Jlatteras  our  shipments  by  this  route  would  be,  approximately,  as 
follows: 

One  hundred  and  tifty  million  feet  of  lumber  per  annum,  or  225,000  tons,  north 
bound;  approximate  value  at  (Jeoroetown,  $1,500,000.  I  think  it  is  safe  to  figure  the 
back  tonnage  at  one-fourth  the  above,  makin<j:,  sav,  ()0,<H)0  tons;  ai)proximate  value, 
$1,200,000,  or  a  total  tonna^'c,  north  and  south,  of  285,000  to  ;500,000  tons,  and  a  total 
value  of  $2,700,000  to  $3,000,000. 

The  present  rate  of  frei<i;ht  on  lumber  to  Baltimore  is  $4  per  thousand  feet,  to  New 
York  $5,  and  to  Boston  $(>,  while  during  the  past  winter  the  freights  to  New  York 
were  as  liigh  as  $7,  and  to  Boston  $8.50. 

A  canal  of  this  character  would  be  of  great  benefit  to  all  ship])ing  having  to  round 
Hatteras,  inasnuich  as  it  would  reduce  tiie  risk  to  shipjjcrs  and  vessel  pro])erty  and 
would  materially  reduce  the  rate  of  freight  and  rate  of  insurance  between  Southern 
and  Northern  ports. 

If  such  a  waterway  could  be  established  this  commerce  could  be  handled  largely 
through  tug  and  barge  systems.  Shii)ping  for  coastwise  freights  is  very  scarce.  A 
great  many  of  the  small  vessels  which  were  in  this  trade  a  few  years  ago  have  been 
destroyed,  and  these  have  not  been  replaced.  In  our  business  we  have  been  com- 
pelled to  build  steel  steamers  with  a  draft  of  15  feet,  because  of  the  scarcity  of 
coastwise  vessels  in  commission.  If  such  a  waterway  were  estal)lished  it  would  1  e 
a  great  relief  to  us,  even  with  these  steel  steamers,  to  have  them  go  inland  rather 
than  around  Hatteras;  and  it  goes  without  saying  that  tiie  same  advantage  would 
accrue  to  all  coastwise  commerce  and  shipping  originating  and  terminating  south  of 
Hatteras. 

Yours,  very  truly,  Atlantic  Coast  Lumber  Co., 

By  E.  B.  Freeman,  Vice-President. 

Mr.  Reid  Wiiitford, 

United  States  Assistant  Engineer,  Georgetown,  S.  C. 


letter  of  the  southern  pine  company  of  GEORGIA. 

Southern  Pine  Company  of  Georgia, 

Savannah,  Ga. ,  November  19,  1900. 
Dear  Sir:  Replying  to  your  favor  of  November  16,  the  current  rates  of  freight  on 
lumber  from  Savannah  to  Northern  ports  are — 

Per  M.  feet. 


To  Baltimore   $5.  00 

To  Philadelphia   5.50 

To  New  York   5.  50 

To  Sound  ports   5.75 

To  Boston   6.  00 


The  rates  to  Philadelphia  and  New  York  are  likely  to  advance  in  the  near  future, 
owing  to  ice  in  those  ports,  particularly  Philadelphia. 

There  would  be  marked  advantages  to  the  trade  if  a  barge  route,  partly  inland, 
could  be  provide<l.  Regardless  of  any  difference  in  rate  that  might  be  brought  about, 
the  advantages  of  more  prompt  and  certain  times  of  delivery  would  be  manifold, 
and  should  such  a  route  be  provided  it  would  undoubtedly  be  promptly  taken 
advantage  of. 

Yours,  very  truly, 

Southern  Pine  Co.  op  Georgia, 
Wm.  B.  Stillwell,  Secretary. 

Cassius  E.  Gillette,  Esq., 

Captain  of  Engineers,  U.  S.  A.,  Savanna! t,  Ga. 
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LETTER  OF  MESSES.  E.  B.  HUNTING  &  CO. 

E.  B.  Hunting  &  Co., 
Savannah,  Ga. ,  November  19,  1900. 
Dear  Sir:  We  have  yours  of  the  16th  instant,  and  contents  carefully  noted. 
The  freight  on  lumber  fluctuates  largely,  according  to  the  demand.    Just  at  the 
moment  we  are  paying  $5.75  per  M  feet  to  New  York,  |5.25  to  Philadelphia,  $5  to 
Baltimore;  Boston  and  Portland,  about  $6. 

We  believe  if  the  inland  route  could  be  traversed  by  a  barge,  it  would  be  a  great 
thing  and  would  reduce  the  sail  freights  very  materially. 

This  question  has  been  agitated,  and  we  look  to  see  it  put  into  operation  before  very 
long.    Any  information  that  we  can  give  you,  will  be  glad  to  do  so. 
Yours,  verv  truly, 

E.  B.  Hunting  &  Co. 

Captain  Gillette, 

Savannah,  Ga. 


LETTER  OF  MESSRS.   GRANTHAM  I.  TAGGART  &  CO. 

Grantham  I.  Taggart  &  Co., 

Savannah,  Ga.,  November  19,  1900. 
Dear  Sir:  Replying  to  your  favor  of  the  16th  instant,  would  say  that  freight  rates 
vary  75  cents  to  $1.50,  flat,  from  Northern  ports.    We  would  estimate  the  average 
freight  rate  to  be  from  90  cents  to  $1,  flat,  by  sailing  vessels. 
Yours,  truly, 

G.  I.  Taggart  &  Co. 

Capt.  C.  E.  Gillette, 

Corps  of  Engineers,  Savannah,  Ga. 


letter  of  the  HERMAN  COAL  AND  WOOD  COMPANY. 

Herman  Coal  and  Wood  Company, 

Savannah,  Ga. ,  November  19,  1900. 
Dear  Sir:  We  are  in  receipt  of  yours  of  the  17th  instant,  and  note  contents. 
In  reply  beg  to  say  that  it  has  been  our  custom  to  average  freight  rates  at  $1  per 
ton,  per  sailing  vessels,  the  year  around. 

We  do  not  think  that  we  would  save  any  money  by  bringing  our  coal  in  barges,  as 
the  towage,  we  think,  would  be  as  heavy  as  the  rate  we  are  now  paying. 
Yours,  very  truly, 

Herman  Coal  and  Wood  Co. 
By  Carl  J.  Herman. 

Capt.  C.  E.  Gillette,  Citij, 


letter  of  MESSRS.  ALEXANDER  SPRUNT  A  SON. 

Alexander  Sprtjnt  &  Son, 
Wilmingion,  N  C,  October  27,  1900. 

Dear  Sir:  With  reference  to  your  request  of  October  22  for  our  opinion  regarding 
the  advantages  which  might  accrue  to  our  business  interests  by  the  establishment  of 
barge  transportation  between  the  South  Atlantic  ports  and  the  ports  north  of  Cape 
Henry,  through  an  inland  waterway  now  projected  by  the  General  Government,  we 
respectfully  reply  that  we  believe  such  a  convenience  would  be  of  immense  advantage 
to  our  cotton  and  lumber  trade. 

A  certain  reduction  in  freight  charges  would  probably  divide  our  own  present  large 
business  of  250,000  bales  of  cotton  annually  shipped  by  our  firm  direct  to  Europe 
from  Wilmington,  and  enable  us  to  take  advantage  of  close  connection  with  faster 
trans- Atlantic  steamers  in  Northern  ports  at  lower  rates  of  freight. 

Under  our  present  system  we  are  obliged  to  charter  ten  to  twenty  steamers  weeks 
ahead,  in  order  to  move  our  shipments  promptly  as  they  come  to  us  from  the  interior 
by  rail,  at  the  rate  of  3,000  to  4,000  bales  per  day  during  the  busy  season,  in  conse- 
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quence  of  which  we  incur  the  risk  of  a  decline  in  direct  tranH-Atlantic  frciplit  rates, 
which  oftcsn  humiuM'H  our  hiisincHH.  This  diHadvantiifjfe  would  bo  iiu^uHurahly  over- 
come by  bar^c  I ransportaiioii  froiu  VViliniii^^Lou  to  Northern  ports,  wlicrc  we  could 
make  freight  en}j;a<j:enient8  daily  as  required,  and  alno  j>;ain  the  benefit  of  Northern 
connections  with  minor  ports  abroad  for  small  shipments  of  100  to  500  bales  of  cotton, 
which  are  now  inhibited  by  excessive  intermediate  rates  of  freijj:ht. 

The  chief  disadvantage  of  distance  and  danger  in  Frying  Pan  Shoals  might  be  over- 
come by  a  short  canal  of  10  or  12  miles,  from  a  point  in  Cape  Fear  River  on  the 
Northeast  Branch,  80  miles  above  Wilmington,  to  Toi)Hail  lidet,  which  is  the  best 
inlet  on  our  coast  between  Beanlort  and  AVilmington.  Such  a  connection  would  be 
a  <^i\Kit  boon  to  Wilmington,  Georgetown,  Charleston,  Savannah,  and  other  South 
Atlantic  ports,  and  it  would  also  make  Wilmington  of  tenfold  greater  importance 
connnercially  than  it  is  at  the  present  time. 

Yours,  faithfully,  Alex.  Spkunt  &  Son. 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Migineers,  11  K  A. 


letter  of  the  bureau  of  frrrght  and  transportation  of  the  city  op  charleston,  8.  c. 

Bureau  of  Frerjiit  and  Transportation  of  City  of  Charleston, 

Charleston,  S.  C,  October  23,  1900. 
Dear  Sir:  *  *  *  If  the  opening  up  of  inland  navigation  through  Pamlico  and 
Albemarle  sounds  will  insure  barge  transportation  to  South  Atlantic  ports,  it  will  be 
of  untold  benefit  to  all  the  ports  which  can  be  reached  by  the  barge  lines.  It  will  not 
only  give  lower  rates  on  lumber,  naval  stores,  phosphate,  and  cotton  shipped  to 
Northern  ports,  and  on  coal  imported  from  such  ports,  but  it  will  also  be  the  means 
of  reducing  rates  from  the  Western  cities  on  all  kinds  of  freight,  of  which  the  principal 
commodities  are  grain  and  its  products,  packing-house  products,  iron,  bar  iron,  and 
innumerable  other  kinds  of  goods  supplied  by  the  West  to  the  Southeast.  This  is  true 
because  the  rates  from  the  West  to  the  South  Atlantic  ports  base  upon  the  rates  from 
the  Western  cities  to  Norfolk,  plus  the  rail  rate  from  Norfolk  to  Charleston.  We  have 
been  striving  for  a  long  time  to  break  down  this  system  of  rates  and  to  have  our  rates 
from  the  Western  cities  made  the  same  as  Norfolk  or  approximately  the  Norfolk  rates. 
*  4t  #  *  *  *  * 

Yours,  truly, 

John  A.  Smith. 

Capt.  E.  W.  Van  C.  Lucas, 

United  States  Engineer  Office. 


letter  of  the  lake  drummond  canal  and  water  company. 

Baltimore,  November  14,  1900. 

Dear  Sir:  Referring  to  the  question  of  the  value  of  an  inland  waterway  to  the 
coastwise  commerce,  there  are  several  facts  that  lead  me  to  believe  that  the  Gov- 
ernment, in  undertaking  such  a  piece  of  work,  would  be  amply  repaid  in  the  results: 

First.  It  is  a  well-established  fact  that  Hatteras  is  the  most  dangerous  point  on  the 
Atlantic  coast. 

Second.  A  large  number  of  the  vessels  undertaking  to  go  by  this  point  are  wrecked 
year  after  year. 

Third.  An  inland  waterway  of  sufficient  depth  to  take  care  of  smaller  vessels  would 
be  utilized  as  a  means  of  avoiding  Hatteras. 

Fourth.  That  there  has  been  a  revolution  in  freight  rates  by  large  reductions  since 
the  use  of  barges  drawn  by  tugboats  has  been  employed. 

Fifth.  That  in  the  event  of  war  between  this  Government  and  any  foreign  power 
the  use  and  value  of  such  an  inland  waterway  is  self-evident  in  the  advantages  that 
would  accrue  by  a  protected  and  safe  channel  along  the  coast. 

Sixth.  That  the  largely  increasing  traffic  between  the  Southern  cities  and  the 
North  demands  the  adoption  of  the  cheapest  and  safest  means  of  transportation. 

Seventh.  Efforts  that  have  been  made  by  private  corporations  have  already  devel- 
oped a  large  trade  between  Northern  points  and  Pamlico  and  Albemarle  sounds. 
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Referring  to  the  points  above  mentioned: 

First  and  second.  The  dangers  of  Hatteras  are  so  widely  known,  and  more  par- 
ticularly by  mariners,  that  there  is  no  necessity  of  dwelling  on  this  point  further 
than  to  say  that  there  has  been  a  statement  made  that  17  per  cent  of  the  vessels 
trading  along  the  coast  are  wrecked  at  this  point.  Not  only  is  it  dangerous  to  life 
and  loss  of  property,  but  it  is  also  a  point  of  detention,  owing  to  the  combating  winds 
that  prevail. 

Third.  It  is  very  evident,  therefore,  that  if  a  suitable  route  could  be  obtained 
inland  this  menace  to  life  and  property  could  be  avoided  and  the  advantages  of 
every  mode  of  transportation  by  water  could  be  availed  of.  The  survey  now  being 
made  will  produce  sufficient  light  to  show  whether  the  amount  required  for  the  con- 
struction would  prove  a  paying  investment. 

Fourth.  It  has  been  demonstrated  that  the  adoption  of  carrying  freight  on  barges 
drawn  by  tugboats  is  probably  the  cheapest  means  of  transportation  developed  up  to 
this  period,  and  there  could  be  evidence  produced  where  this  mode  of  transportation 
has  reduced  the  rates  in  many  instances  one-half,  and  in  the  case  of  bulky  matter, 
such  as  lumber,  coal,  etc.,  it  has  reduced  the  price  considerably  more  than  one-half. 
For  instance,  the  rate  on  coal  from  Baltimore  to  the  New  England  States,  when  car- 
ried by  steamers  or  sailboats,  was  from  |3  to  $5  per  ton.  The  s-ame  coal  is  now  be'ng 
delivered  at  these  points  at  from  75  cents  to  $1.50  per  ton.  It  is  therefore  evident 
that  if  the  points  on  the  coast  south  of  Hatteras  were  in  a  position  to  utilize  th  s  means 
of  freighting  there  would  be  a  large  volume  of  money  saved.  Several  times  individ- 
uals have  tried  the  experimentof  freighting  lumber  by  barges  from  Savannah  t  >  North- 
ern points,  but  they  always  gave  it  up, owing  to  the  risk  and  losses  occasi  ned  by 
Hatteras.  Therefore,  with  an  inland  route  sufficient  to  carry  barges  wii^h  a  draft  of, 
say,  15  feet,  there  can  be  no  doubt  that  this  means  of  transportation  would  be  speedily 
adopted,  and  I  believe  it  could  be  clearly  shown  that  there  will  be  more  than 
enough  money  saved  in  this  manner  (and  also  in  the  stoppage  of  loss  of  property  by 
small  sailing  vessels  undertaking  to  go  south  by  the  outside  route)  to  pay  a  handsome 
interest  on  the  amount  expended  on  construction. 

Fifth.  The  value  to  the  Government  does  not  need  any  enlargement,  and  I  quote 
from  a  letter  of  General  Craighill,  ex-Chief  of  Engineers:  ' '  Its  present  importance  am 
not  be  overestimated  as  well  from  a  military  as  a  commercial  standpoint."  The 
experience  of  our  naval  officers  and  men  who  undertook  to  take  the  torpedo  boats 
south  during  the  late  war  with  Spain  would  clearly  show  the  necessities  of  the  con- 
struction of  an  inland  route,  both  from  the  standpoint  of  safety  and  dispatch. 

Sixth.  The  growth  of  our  country  is  not  confined  to  any  one  section,  and  within 
the  last  ten  years  the  South  has  made  tremendous  strides  in  increasing  its  business, 
and  the  reports  of  the  various  coast  cities  in  nearly  every  instance  show  an  increase 
of  traffic  which  clearly  entitles  that  section  to  the  benefits  of  all  economical  changes 
that  have  taken  place,  and  this  growing  increase  only  makes  it  more  important  that 
there  should  be  some  move  made  to  provide  that  section  with  the  means  of  effecting 
these  economies. 

Seventh.  At  present  there  are  two  canals  leading  from  the  inland  sounds  of  North 
Carolina  and  Virginia  which  have  largely  proved  the  value  of  inland  navigation. 
Recently  the  old  Dismal  Swamp  Canal  has  been  reconstructed,  and  this  route  is  being 
availed  of  by  all  of  the  larger  vessels  trading  in  that  section.  The  saving  to  commerce 
by  the  improvement  of  this  canal  is  very  marked.  The  difference  in  the  depth  of 
drafts  allowed  vessels  since  the  reconstruction  of  the  Dismal  Swamp  route  is  about  2 
feet.  This  2  feet  more  than  pays  the  toll  charges  of  these  vessels,  avoids  the  reload- 
ing of  the  vessels  in  Norfolk,  which  has  always  been  required  prior  to  this  time,  and 
is  a  saving  to  commerce  of  50  cents  a  ton  on  the  product  being  carried  out  of  that 
section. 

I  speak  officially  when  I  say  that  in  the  event  of  the  Government  improving  its 
inland  waterway,  the  present  owners  of  the  Dismal  Swamp  Canal  route  will  provide 
the  means  of  deepening  and  widening  their  canal  to  any  extent  required  to  meet  the 
traffic  which  will  naturally  seek  this  safe  and  protected  route. 

Anyone  taking  the  map  and  glancing  along  the  Atlantic  coast  will  see  how  nature 
has  provided  a  safe  course  almost  the  entire  distance  from  Massachusetts  to  Florida, 
and  I  thoroughly  believe  that  the  carrying  out  of  the  project  contemplated  will  be 
the  first  link  in  the  chain  that  nature  has  provided  and  which  only  required  a  com- 
paratively small  outlay  to  make  a  work  that  will  be  a  blessing  to  future  generations. 
Yours,  very  truly, 

W.  B.  Beooks,  Jr. 

Capt.  E.  W.  Van  C.  Lucas. 
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L  l8. 

KXAMINATTON  AND  SlUiVKY  OK  S(ni  ITKUNONM ;  KIVKR,  NORTH  CAIiO- 

LINA. 

[I'riTilcd  in  House  Doc.  No.  i:U.  Fifly-sixtli  Congress, second  sessif)!!.] 

Ofkkm-:  of  riiK  Chiff  of  Kn(J1NEi<:hs, 

United  States  Army, 
\Va><hhi(it(m,  Norewh'T  :}0,  1900. 
Sir:  I  have  the  honoi*  to  siilmiit  luM-c^with  copies  of  n^poits,  datod 
Aiioiist  S  and  November  17,  IJMH),  by  ('apt.  K.  VV.  Van  C.  Lueas, 
Corps  of  Knoineers,  upon  pndimiiiarv  examination  and  survey,  respec- 
tively, of  Scuppernono*  River,  North  Carolina,  with  {i  view  of  iniprov- 
ino-  the  bar  at  the  mouth  empty ino-  into  Albemarle  Sound,  to  the  end 
that  the  chaiuiel  be  dredoed  J,i^bo  feet  lon^',  150  feet  wide,  with  \)  feet 
depth  of  water  at  mean  low  tide,  made  to  comply  with  recpiirements 
of  the  emergency  river  and  harbor  act  of  June  0,  1900. 

In  the  opinion  of  Captain  Lucas,  concurred  in  by  the  Division 
Engineer,  Col.  Peter  C.  Haines,  Corps  of  Engineers,  this  river  is 
Avorth>^  of  improvement  ])v  the  General  Government,  and  a  project 
for  dredging  a  channel  3,l:6o  feet  long,  9  feet  deep,  and  150  feet  wide 
across  the  bar,  estimated  to  cost  $14,000  if  done  with  Government 
plant  and  hired  labor,  or  $30,000  if  done  b}^  contract,  is  presented. 
Ver}^  respectfully,  \o\\y  obedient  servant, 

tJoHN  M.  Wilson 
Brig.  Gen..,  Chief  of  Engineers., 

if.  8.  Armjy. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  scuppernong  river,  north  carolina, 
with  a  view  to  improving  the  bar  at  th^  mouth  by  dredging 
a  channel  1,200  feet  long,  150  feet  wide,  and  9  feet  deep 
at  mean  low  tide. 

United  States  Engineer  Office, 

Wilmington,  JV.  C,  August  8,  1900. 

General:  In  compliance  with  instructions  contained  in  letter  from 
your  office,  dated  eluly  9,  1900,  I  have  the  honor  to  submit  the  fol- 
lowing report  of  preliminary  examination  of  Scuppernong  River, 
North  Carolina,  with  a  view  of  improving  the  bar  at  the  mouth  of 
Scuppernong  River,  emptying  into  Albermarle  Sound,  North  Carolina, 
to  the  end  that  the  channel  be  dredged  1,200  feet  long,  150  feet  wide, 
with  9  feet  depth  of  water  at  mean  low  tide. 

The  navigable  part  of  this  river,  18  miles  long,  extends  from  Spruills 
Bridge,  near  Creswell,  Washington  County,  through  western  part  of 
Tyrrell  County,  N.  C,  to  its  mouth  in  Albermarle  Sound,  which  it 
enters  from  the  south  shore  about  20  miles  east  of  Roanoke  River 
light.  Its  course  lies  15  to  25  miles  from  the  nearest  railway,  and  it 
forms  the  only  practicable  highwa}^  for  shipments  to  and  from  a 
considerable  section  of  good  farming  and  timber  country. 

An  examination  made  in  1894  (see  p.  1360,  Annual  Report  Chief  of 
Engineers,  1895),  in  which  I  took  part  as  assistant  to  Maj.  W.  S.  Stan- 
ton, Corps  of  Engineers,  resulted  in  an  unfavorable  recommendation 
as  to  somewhat  more  work  than  now  contemplated.  The  annual  com- 
merce was  then  estimated  at  about  23,000  tons,  which  included  2,056 
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tons  transported  b}^  the  Norfolk  and  Southern  Railroad  Company's 
steamer. 

It  is  estimated  that  the  present  annual  commerce  is  more  than  double 
that  of  1894,  the  part  handled  by  steamer  alone  having  increased  from 
about  2,000  tons  in  1894  to  nearly  38,000  tons  in  1899-1900.  The 
increase  is  general  and  covers  farm  products,  miscellaneous  freight, 
and  lumber. 

The  development  of  this  country  depends  mainly  on  the  successful 
navigation  of  the  river,  and  two  regular  steamers  now  make  triweekly 
trips,  while  barges  carry  away  upward  of  15,000,000  feet  of  manu- 
factured lumber  and  5,000,000  shingles  annuall3%  in  addition  to  per- 
haps 150,000  worth  of  juniper  logs.  Two  new  lumber  mills  have 
recently  been  built  and  the  juniper-log  industry  is  rapidly  growing, 
so  that  a  substantial  increase  over  the  present  commerce  may  be 
expected  in  the  near  future. 

This  business  is  all  handicapped  by  lack  of  water  on  the  bar  at  the 
river  mouth,  the  present  depth  on  which  is  not  more  than  6  feet  in  a 
very  narrow  channel,  and  which  is  liable  to  decrease  2  feet  or  more 
during  the  prevalence  of  westerly  winds. 

The  regular  steamers  are  frequently  delayed  outside  the  bar,  as  are 
the  tugs  used  for  towing  barges,  and  the,  barges  used  are  limited  to  6 
feet  draft,  at  least  2  feet  less  than  the  limiting  draft  for  barges  run- 
ning out  through  canals  to  Norfolk,  with  consequent  increase  in  cost 
of  transportation  charges  for  this  locality. 

Partial  relief  could  be  obtained  by  building  steamers  drawing  4  feet 
or  less,  but  such  light-draft  vessels  are  not  suitable  for  navigating  the 
open  sound,  and  would  not  be  available  for  use  elsewhere. 

Ample  relief  can  be  obtained  at  comparativel}^  small  cost  by  dredg- 
ing the  desired  channel,  and  such  work  will  place  this  river  on  an  equal 
footing  with  other  streams  in  the  vicinity. 

For  reasons  above  outlined,  1  am  of  the  opinion  that  this  river  is 
worthy  of  improvement  by  the  General  Government,  commerce  inter- 
ested being  general  (interstate)  in  character,  and  sufficient  to  warrant 
the  probable  expense. 

The  estimated  cost  of  making  the  necessary  survey  and  estimates  is 
1300,  and  an  allotment  of  that  amount  is  recommended  from  funds 
appropriated  by  act  of  June  6,  1900,  no  available  balance  from  any 
former  appropriation  being  available. 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Captain^  Corj>8  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  IT.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.^  August  10,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States  Army. 
I  concur  in  the  opinion  of  the  district  engineer  that  the  bar  is  worthy 
of  improvement  by  the  United  States,  and  his  proposition  for  a  survey 
is  recommended  for  approval  if  funds  are  available. 

******* 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers^ 
Df  v/x/(»}  Engineer,  Southeast  Division. 
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lSc(  I  iiKlorsciiM'iit.l 

Om'ick  ('iiikf  of  Kn(JINEKUS, 

U.  S.  Army, 

August  /6\ 

Ros]^oct fully  sul)iiiit((Mi  to  the  Sccrctiiry  of  Wjii-. 

This  is  51  report  upon  prclimiiiiirv  cxaininjit ion  of  Sciippcrnono- 
KiviM',  Noi'tli  Ciiroliiia  (full  text  of  itcMU  (juotcd  within),  nijidc  to  coni- 
ply  ^^ith  the  provisions  of  th('  onicrovncv  I'ivcr  juid  luiihor  act  of 
June  G,  ItHU). 

Tho  stroani  is  reported  to  he  worthy  of  iinproviMiient,  and  1  recoui- 
mend  that  a  survey  be  made  and  the  cost  of  impi'oveinent  be  estimated. 

floiiN  M.  Wilson, 

Br  I  (J.  ( im . ,  Cluef  of  Kiujhieerx^ 

U.  S.  Arnn/. 

[Third  iiidorsomciit.] 

War  Dkpartment, 

August  17,  1900. 
Approved  as  recommended  by  the  Chief  of  Eng-ineers. 
R}^  order  of  the  Seretary  of  War: 

John  C.  Scofield, 

Chief  CM. 


SURVEY  OF  SCUPPERNONG  RIVER,  NORTH  CAROLINA,  WITH  A  VIEW  TO 
IMPROVING  THE  BAR  AT  THE  MOUTH  BY  DREDGING  A  CHANNEL  3,400 
FEfeT  LONG,  150  FEET  WIDE,  AND  9  FP:ET  DEEP  AT  MEAN  LOW  W^ATER. 

United  States  Engineer  Office, 

WUmJngton^  A"  C,  Novemler  17,  1900. 
General:  In  compliance  with  instructions  contained  in  letter  from 
your  office,  dated  August  25,  1900,  I  have  the  honor  to  su])rait  the  fol- 
lowing report  on  proposed  improvement  of  Scupper nong  River,  North 
Carolina. 

This  survev  was  authorized  under  the  emergencv  river  and  harbor 
act  of  eTune  6^,  1900, 

with  the  view  of  improving  the  bar  at  the  mouth  of  the  Scuppernong  River,  empty- 
ino;  into  Albemarle  Sound,  North  Carolina,  to  the  end  that  the  channel  be  dredged 
one  thousand  two  hundred  feet  long,  one  hundred  and  fifty  feet  wide,  with  nine  feet 
depth  of  water  at  mean  low  tide. 

The  navigable  part  of  this  river,  18  miles  long,  extends  from  Spruill's 
bridge,  near  Creswell,  Washington  County,  through  the  western  part 
of  Tyrrell  County,  to  its  mouth  in  Albemarle  Sound,  which  it  enters 
from  the  south  shore  about  20  miles  east  of  Roanoke  River  light. 
Its  course  lies  15  to  25  miles  from  the  nearest  railway,  and  it  forms 
the  only  practicable  highway  for  shipments  to  and  from  a  considerable 
section  of  good  farming  and  timber  country. 

An  examination  made  in  1894  (p.  1360,  Report  Chief  of  Engineers, 
1895)  resulted  in  an  unfavorable  recommendation  on  a  project  includ- 
ing the  improvement  of  the  bar,  as  above,  in  addition  to  snagging  the 
upper  river  and  modifying  sharp  bends.  The  commerce  at  that  time 
amounted  to  about  23,000  tons  annuall}^,  principally  farm  products, 
general  merchandise,  rafted  timber,  and  shingles.  Since  then  ship- 
ments of  farm  products  and  general  merchandise  have  increased  nearly 
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200  per  cent,  and  of  lumber,  timber,  and  shingles  about  300  per  cent. 
There  have  been  established  a  sawmill  with  an  annual  capacity  of  about 
30,000,000  feet  of  manufactured  lumber,  and  a  shingle  mill  with  an 
annual  capacity  of  about  8,000,000.  In  addition,  cedar  and  juniper 
logs  to  the  value  of  about  f 100,000  annually  are  being  taken  out  on 
barges  for  manufacture  into  shingles  at  other  mills. 

The  estimated  commerce  of  1884  and  1900  is  shown  as  follows: 


1894. 

1900. 

Tons. 

Tons. 

Farm  products  and  general  merchandise  

2,039 

5, 943 

Lumber,  shingles,  and  timber  

21,250 

82,338 

Total    

23, 289 

88,281 

There  are  said  to  be  available  in  the  territory  tributary  to  this  river 
upwards  of  500,000,000  feet  of  marketable  standing  timber,  the  value 
of  which,  on  the  river  bank,  is  about  $6  per  thousand,  or  $3,000,000; 
enough  to  keep  the  present  mill  plant  working  for  over  thirty  years. 
Farm  lands,  hitherto  more  or  less  abandoned  since  the  civil  war  are 
being  energetically  worked  and  extended  to  the  timber  land  as  the 
latter  is  stripped  and  made  available.  A  steady  further  increase  in 
farm  products  may,  therefore,  be  expected. 

The  present  commerce  of  88,000  tons  annually  is  an  increase  in  ton- 
nage of  about  fourfold  in  six  years,  and  the  increase  in  value  is 
probably  still  greater.  The  value  of  this  88,000  tons  annually  is 
approximately  $1,000,000.  Nearly  all  of  this  business  is  seriously 
handicapped  by  lack  of  water  on  the  bar  at  the  river  mouth,  the  lim- 
iting depth  of  which,  in  a  very  narrow  channel,  is  but  5  feet,  as  shown 
by  accompanying^  map;  and  this  depth  is  liable  to  a  decrease  of  1  or  2 
feet  during  prevalence  of  strong  westerly  winds.  The  regular  steamers 
and  the  tugs  with  barges  in  tow  are  frequently  delayed  outside  of  the 
bar,  sometimes  having  to  weather  heavy  northwesterly  gales  in  this 
exposed  place.  The  steamers  and  tugs  used  are  necessarily  of  light 
draft,  and  barges,  which  at  neighboring  ports  can  be  loaded  to  their 
full  draft  of  8  feet — the  limit  for  passage  to  Norfolk — must  here  be 
loaded  light  in  order  to  pass  over  the  bar.  The  locality  is  at  a  con- 
sequent disadvantage  as  compared  with  neighboring  ports  shipping 
similar  products. 

The  estimated  cost  of  dredging  a  channel  9  feet  deep  and  150  feet 
wide,  across  the  bar,  is  as  follows: 

61,200  cubic  yards,  scow  measurement,  at  20  cents  $12,  240 

Superintendence  and  contingencies,  15  per  cent   1,  836 

Total   14, 076 

This  estimate  is  based  on  the  assumption  that  the  dredging  can  be 
done  with  Government  plant  similar  to  that  in  use  on  the  Pamlico, 
Neuse,  and  neighboring  rivers.  In  all  probality  this  same  plant  can 
be  utilized  at  this  locality,  should  an  appropriation  be  made  for  its 
improvement.  If,  however,  the  work  is  done  by  contract,  the  esti- 
mated cost  should  be  increased  to  $30,000. 

The  expenditure  of  about  111,000,  as  above,  will  directly  benefit  a 
commerce  of  88,000  tons  annually,  valued  at  approximately  $1,000,000. 


^  Not  printed. 
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'I'llis  expenditui'o  is  jit  the  ralxM)!'  iihoiil  HJcimiIs  per  (on,  vvhicli 

blv  would      sjivimI  to  tlic  coinniuMil y  in  t'iciolit  rsitcs  within  a  yviiv  or 

two. 

For  HMisons  as  above  given,  I  am  of  the  opinion  that  tlie  improve- 
nient  asked  for — a  channel  1)  feet  deep  and  150  feet  wide  throuj^h  the 
bar  at  the  river  mouth — is  justified  l)v  the  commerce  involved,  aiid  I 
respectfully  reconnnend  that  an  api)i'oi)iMati()n  of  $14,000  be  made  for 
thatpuri)ose,  the  work  to  be  done  by  (jroviM  rnnent  plant  and  hired  labor. 

The  location  and  extent  of  the  pioposed  channel  to  be  di'cdged  is 
shown  on  map'  submitted  herewith.  The  icMioth  of  this  channel  is  3,400 
feet,  instead  of  I, '200  feet  as  s|)e(Mtied  in  the  act  of  Juno  (>. 

Respectful Iv  submitted. 

E.  W.  Van  C.  Lucas, 
Caj^tff  hi,  C(frj)s  of  Knginsen^. 

Brio-.  (Ion.  John  M.  Wilson, 

Ch'H'fofKtKjhieeTH^  (L  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office. 
Baltimore,  Md.,  November '21,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  character  of  some  of  the  commerce  of  this  river  is  now  of 
national  importance,  and  its  rapid  increase,  in  m}^  judgment,  justifies 
the  fostering  of  it.  A  reference,  however,  to  the  item  of  the  law 
authorizing  the  survey  will  disclose  the  fact  that  the  limits  of  the 
improvement  prescribed  have  been  exceeded  in  this  report.  But  it  is 
believed  that  the  intention  of  the  law  was  to  relieve  the  commerce 
interested  by  furnishing  an  available  depth  of  9  feet.  A  channel  of 
that  depth,  "1,200  feet  long,"  as  limited  by  the  law,  would  not  be 
available.  Therefore  the  district  engineer  was,  in  my  judgment,  war- 
ranted in  reporting  on  a  channel  3,400  feet  long. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  improve- 
ment is  worthy  of  being  undertaken  iDy  the  General  Government. 

Peter  C.  Hains, 
Colonel,  Corps  of  Engineers. 
Division  Engineer,  Southeast  Division. 


L  19. 

EXAMINATION  AND  SURVEY  OF  TRENT  RIVER,  NORTH  CAROLINA. 
[Printed  in  House  Doc.  No.  121,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  December  3,  1900. 
Sir:  1  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  9  and  November  17, 1900,  by  Capt.  E.  W.  Van  C.  Lucas,  Corps 
of  Engineers,  upon  preliminary  examination  and  survey,  respectively, 

^  Not  printed. 
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of  Trent  River,  North  Carolina,  from  the  junction  of  Trent  River  with 
Neuse  River  up  to  Trenton,  with  a  view  to  obtaining  a  depth  of  8  feet 
at  mean  low  water  at  the  city  of  Newbern  and  up  to  the  wharves  and 
freight  depots  of  said  city;  a  channel  50  feet  wide  and  8  feet  deep  from 
Newbern  through  Foys  Flats  to  Polloksville,  and  a  channel  30  feet 
wide  and  4  feet  deep  at  mean  low  water  from  Polloksville  to  Trenton, 
made  to  comply  with  requirements  of  the  emergency  river  and  harbor 
act  of  June  6,  1900. 

In  the  preliminary  report  Captain  Lucas  states  that,  in  his  opinion, 
concurred  in  by  the  division  engineer,  Col.  Peter  C.  Hains,  Corps  of 
Engineers,  the  river  is  worthy  of  improvement  by  the  General  Gov- 
ernment at  Newbern  only,  and  a  project  is  presented  for  dredging 
below  the  Atlantic  and  North  Carolina  Railroad  Bridge,  between  the 
harbor  line  and  the  channel,  to  a  depth  of  8  feet  at  dead  low  water,  at 
a  cost  of  about  ^24,000.  This  improvement  is  recommended  by  Cap- 
tain Lucas,  provided  a  sufficient  appropriation  is  also  made  for  dredg- 
ing through  shoals  in  the  Neuse  River  below  Newbern;  and  in  for- 
warding the  report  on  survey  Colonel  Hains  states  that,  for  reasons 
given,  the  proposed  improvement  is  worthy  of  being  undertaken  only 
when  the  Neuse  River  is  similarly  improved,  but  not  till  then. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^ 

tl.  S.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War, 


preliminary  examination  of  TRENT  RIVER,  NORTH  CAROLINA,  WITH  A 
VIEW  TO  OBTAINING  A  DEPTH  OF  8  FEET  AT  MEAN  LOW  WATER  AT  THE 
CITY  OF  NEWBERN  AND  UP  TO  THE  WHARVES  AND  FREIGHT  DEPOTS  OF 
SAID  city;  a  CHANNEL  50  FEET  WIDE  AND  8  FEET  DEEP  FROM  NEWBERN 

through  foys  flats  to  polloksville,  and  a  channel  30  feet 
wide  and  4  feet  deep  from  polloksville  to  trenton. 

United  States  Engineer  Office, 

Wilmington.,  N.  6^,  August  9,  1900. 
General:  In  compliance  with  letter  from  your  office,  dated  July  3, 
1900,  I  have  the  honor  to  submit  the  following  report  of  preliminary 
examination  of — 

Trent  River  from  the  junction  of  Trent  River  with  Neuse  River  up  to  Trenton, 
with  a  view  to  obtaining  a  depth  of  eight  feet  at  mean  low  water  at  the  city  of  New- 
bern and  up  to  the  wharves  and  freight  (iepots  of  said  city,  and  a  channel  fifty  feet 
wide  and  eight  feet  deep  from  Newbern  through  Foys  Flats  to  Polloksville,  and  a 
channel  thirty  feet  wide  and  four  feet  deep  at  mean  low  water  from  Polloksville  to 
Trenton. 

This  proposed  improvement  consists  of  three  distinct  parts:  (1)  To 
obtain  8  feet  mean  low-water  depth  at  Newbern;  (2)  to  obtain  8  feet 
mean  low-water  depth  and  50-foot  channel  width  between  Newbern 
and  Polloksville,  and  (3)  to  obtain  4  feet  mean  low- water  depth  and 
30-foot  channel  width  between  Polloksville  and  Trenton. 

The  first  item,  to  obtain  8-foot  depth  at  Newbern,  is  really  a  propo- 
sition to  improve  an  important  section  of  Newbern  Harbor.  The 
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coiuinorco  iifTocted  jiinouiits  to  about  112,000  tons  annually,  can  iod  on 
two  linos  of  steamers  running-  to  (he  North  Carolina  soutuls,  and  thcso 
steamers  at  times  are  unable  to  reach  their  wharves  during  extreme 
low  stages  of  the  river.  This  condition  can  be  remedied  at  compara- 
tively small  expense,  and  this  part  of  the  proposed  improvement  is,  in 
my  opinion,  a  worthy  one.  I  tlu^refore  reeommcnd  that  the  necessary 
survey  be  authorized,  at  a  cost  not  exceeding  $!^()(),  to  be  paid  from 
available  balance  to  the  credit  of  Improvement  of  Trent  River,  North 
Carolina." 

The  second  item,  to  obtain  a  chaimel  8  feet  deep  and  50  feet  wide 
from  Newbern  to  Polloksville,  includes  al)out  18  miles  of  the  river, 
on  which  the  present  annual  conunerce  is  about  40,000  tons,  three- 
fourths  of  which  is  timber  in  rafts,  and  the  remainder,  10,000  or  12,000 
tons,  is  carried  on  a  small  steamer  making  two  and  sometimes  three 
trips  per  week.  This  steamer,  and  the  tug  used  for  rafting,  draw  less 
than  5  feet,  and  experience  no  trouble  in  this  part  of  the  river,  and 
the  proposed  improvement  is  for  the  benefit  of  a  commerce  purely 
prospective. 

The  only  obstacle  preventing  8-foot  navigation  to  Polloksville  is 
one  shoal  4  miles  above  Newbern,  about  600  feet  long  and  about  7.5 
feet  least  depth,  so  that  a  deepening  of  6  inches  only  for  600  feet  in 
length  is  contemplated. 

The  accompanying  letter  from  Mr.  C.  E.  Foy,  of  Newbern,  is  the 
only  statement  favoring  the  proposed  improvement  that  I  have  been 
able  to  obtain,  and  his  reasons  in  support  thereof  may  be  summarized 
as  follows: 

(1)  A  resulting  20-mile  extension  of  Newbern  Harbor,  giving  pro- 
tected anchorage  in  fresh  water. 

(2)  A  saving  of  transfer  charges  on  freight  to  Polloksville. 

(3)  The  making  available  large  deposits  of  marl  and  shell  rock. 

(4)  A  consequent  development  of  farming  and  trucking  land  now  idle. 

(5)  The  making  available  of  large  tracts  of  standing  timber. 

(6)  Many  new  industries. 

In  considering  these  arguments  it  should  be  borne  in  mind  that  the 
present  depth  (7.5  feet)  is  about  as  much  as  the  governing  depth  out 
of  the  North  Carolina  sounds  up  to  less  than  a  3^ear  ago,  when  the 
deepening  to  10  feet  of  Dismal  Swamp  Canal  was  completed,  and  if 
these  benefits  will  follow  a  deepening  of  6  inches,  it  is  singular  that 
no  effort  has  been  made  under  existing  conditions,  which  so  nearly 
approach  those  requested. 

In  regard  to  these  arguments  I  have  to  state,  concerning  (1),  that 
Trent  River  is  already  available  as  a  harbor  for  4  miles  above  New- 
bern, with  a  depth  of  over  9  feet,  but  it  is  not  so  used  above  Newbern; 
concerning  (2),  (3),  and  (5),  the  river  has  been  for  years  open  to  Pol- 
loksville for  barges  drawing  6  to  7  feet,  of  which  many  have  come  to 
Newbern,  but  none  have  gone  above.  The  principal  lumbermen  on 
Trent  River  state  that  they  would  not  send  barges  up,  whatever  the 
depth.  Concerning  (4),  it  is  not  seen  how  farming  interests  would  be 
benefited  appreciably  more  than  at  present,  and  truck  requires  fast 
freighting,  and  if  sent  by  water  through  the  sounds  must  be  by  steamers 
too  long  to  navigate  this  river.  Concerning  (6),  it  is  not  definite  enough 
to  discuss. 

In  my  opinion  this  part  of  the  river  is  not  at  present  worthy  of  fur- 
ther improvement  by  the  General  Government,  and  I  do  not  recom- 
mend a  survey. 
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The  third  item— to  obtain  a  channel  4  feet  deep  and  30  feet  wide 
between  PoUoksville  and  Trenton — includes  about  20  miles  of  river,  on 
which  the  present  project  depth  of  3  feet  and  width  of  30  feet  exist. 
Its  commerce  consists  of  about  5,000  tons  annually  and  a  few  timber 
rafts,  the  former  carried  by  the  small  steamer  above  mentioned.  This 
steamer  makes  practically  uninterrupted  trips  at  all  seasons,  and  is 
able  to  handle  all  the  freight  offered,  and  I  have  been  unable  to  ascer- 
tain any  good  reason  for  increasing  the  project  depth  by  1  foot. 

In  my  opinion,  this  part  of  the  river  is  at  present  unworthy  of 
improvement  by  the  General  Government,  and  1  do  not  recommend 
a  survey. 

Recapitulating,  this  river  is,  in  my  opinion,  worthy  of  improvement 
by  the  General  Government  at  Newbern  only,  and  a  survey  of  that 
part  is  recommended  at  a  cost  not  exceeding  ^200,  to  be  paid  from 
available  balance  belonging  to  'improvement  of  Trent  River,  North 
Carolina." 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Captain^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  EngJncers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Enginet:r  Office, 
BaUhnore,  Md.,  August  IS,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Arm3% 

I  concur  in  the  opinion  of  the  district  engineer  that  at  this  time  this 
river  is  only  worthy  of  improvement  by  the  Government  as  far  as 
Newbern. 

The  proposed  survey  is  recommended  for  approval. 

*  *  *  *  *  *  * 

Peter  C.  Hains, 

Colonel,  Corps  of  Engineers, 
Division  Engineefr^  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  17,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  Trent  River,  North 
Carolina  (full  text  of  item  quoted  within),  made  to  comply  with  the 
requirements  of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

It  is  the  opinion  of  the  local  and  division  engineers  that  the  river  is 
worthy  of  improvement  by  the  General  Government  at  Newbern  only. 

I  recommend  that  a  survey  be  made  and  the  cost  of  improvement  be 
estimated  in  accordance  with  the  within  views  of  the  local  engineer. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers., 

U.  S.  Army. 
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rVhird  indorseiueiit.J 

War  Dki'Artmknt, 

Am/ust  IS,  m)0. 
Approved  as  recoinincndcd  by  the  Cliief  of  Eiigineery. 

Klitiu  Root, 

Sdcrela'nj  of  War. 


let'pkk  ok  mu.  c.  e.  koy. 

Vuuiima-Cakolina  Chemical  Comi'axy, 

Norfolk  Sales  Depautment, 
Newbem,  N.  C,  August  7,  1000. 

"TRENT  RIVER,  NORTH  CAROLINA,  IMPROVEMENT." 

Dear  Sir:  Retrardin^'  tho  improvement  of  Trent  River  so  as  to  make  it  an  8-foot 
depth  to  Ihe  railioud  wharf  at  Newbern  and  to  PollokHville,  in  Jones  County,  then 
a  4-foot  depth  from  Polloksville  to  Trenton,  tlic;  foreign  and  coastwise  trade  of 
this  river  can  be  very  greatly  increased  if  a  sutHcient  depth — say  8  feet  to  Polloks- 
ville— is  made.  This  stream  already  has  a  depth  of  10  to  15  feet  water  to  Polloksville, 
except  in  one  or  two  short  places. 

There  are  many  reasons  and  advantages  that  this  improvement  would  give  to  this 
section  of  country. 

(1)  It  would  give  at  a  very  small  outlay  of  money  an  extension  of  Newbern 
Harbor  20  miles,  where  vessels  and  other  boats  could  lay  in  fresh  water  during  the 
winter  months  free  from  storms. 

(2)  Barges  and  other  boats  could  load  with  lumber,  cotton,  and  the  other  products 
of  the  country,  and  save  the  cost  of  transfer  charges  on  the  local  freight,  which  in 
some  cases  are  as  much  as  from  Polloksville  to  Newbern  or  Newbern  to  Polloks- 
ville as  it  is  from  Newbern  to  Norfolk.  For  instance,  we  can  bring  a  cargo  of  fer- 
tilizers from  Norfolk  to  Newbern  at  80  cents  per  ton;  there  are  times  we  can  bring 
it  from  Baltimore  to  Newbern  at  80  cents  per  ton,  while  we  have  to  pay  on  these 
goods  80  cents  per  ton  from  Newbern  to  Polloksville.  If  these  small  obstructions 
were  removed  in  the  Trent  River  we  could  ship  cargoes  of  fertilizers,  kainit,  acid 
phosphate,  and  other  articles  of  commerce  up  the  Trent  River  without  breaking 
bulk  direct  from  Norfolk,  Baltimore,  or  Charleston,  and  these  same  boats  could  get 
return  cargoes  of  lumber  and  other  products  of  the  country,  thereby  saving  to  the 
trade  and  commerce  of  the  Trent  River  section  a  large  part  of  the  expense  in  handling 
their  goods. 

(3)  There  are  millions  of  tons  of  the  finest  marl  and  shell  rock  lying  on  the  banks 
of  the  Trent  River,  which  at  present  can  only  be  moved  in  a  small  way  at  heavy 
expense,  when  if  larger  boats  could  navigate  the  river  these  items  alone  would,  bring 
to  that  section  a  great  revenue  and  business. 

(4)  The  lands  tributary  to  the  Trent  River  are  very  fine  and  capable  of  producing 
large  quantities  of  corn,  cotton,  fruit,  and  vegetables.  At  this  time  when  the  profits 
in  farm  products  are  so  small  the  truck  and  vegetable  business  is  almost  entirely 
crowded  out  from  that  section  on  account  of  the  additional  freight  which  the  farmers 
are  compelled  to  pay. 

(5)  There  are  many  millions  of  feet  of  standing  timber  tributary  to  the  Trent  River, 
and  it  will  require  many  years  to  remove  this  timber.  If  it  can  be  manufactured,  on 
the  Trent  River  and  shipped  direct  in  large  boats  to  destination,  instead  of  the 
rehandling  and  transfer,  this  would  be  a  great  saving  both  to  the  owners  and 
manufacturers. 

(6)  There  are  many  new  industries  that  would  be  started  along  the  line  of  the 
Trent  River  if  a  depth  of  8  feet  of  water  could  be  secured  in  the  river  from  Newbern 
to  Polloksville.  A  distributing  point  would  be  made  at  Polloksville  for  all  classes  of 
heavy  goods  used  in  that  section  and  points  above. 

I  have  personally  known  this  country  for  more  than  forty  years,  and  the  increase 
in  commerce  has  been  far  above  our  expectations  since  the  beginning  of  the  Gov- 
ernment improvement  on  this  river  about  the  year  1879.  I  l)elieve  the  improvement 
w;ill  be  very  much  greater  if  we  can  secure  a  depth  of  water  that  will  bring  us  for- 
eign and  coastwise  trade. 

Yours,  very  truly,  C.  E.  FoY. 

Mr.  S.  F.  Buebank, 

United  States  Assistant  Engineer,  Newbern  ^  N.  C. 
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SURVEY  OF  TRENT  RIVER,  NORTH  CAROLINA,  WITH  A  VIEW  TO  OBTAIN- 
ING A  DEPTH  OF  8  FEET  AT  MEAN  LOW  WATER  AT  THE  CITY  OP 
NEWBERN  AND  UP  TO  THE  WHARVES  AND  FREIGHT  DEPOTS  OF  SAID 
CITY. 

United  States  Engineer  Office, 

Wilmington^  N.  O. ,  Nommher  17^  1900. 
General:  In  compliance  with  instructions  contained  in  letter  from 
your  office,  dated  August  22,  1900,  I  have  the  honor  to  submit  the 
following  report  on  proposed  improvement  of  Trent  River,  North 
Carolina: 

This  survey  was  authorized  under  the  emergency  river  and  harbor 
act  of  June  6,  1900,  for  that  part  of  the  river  at  Newbern,  "with  a 
view  to  obtaining  a  depth  of  eight  feet  at  mean  low  water  at  the  city 
of  Newbern  and  up  to  the  wharves  and  freight  depots  of  said  city." 

The  proposed  improvement  is  for  the  benefit  of  the  city  of  Newbern, 
N.  C,  one  of  the  two  principal  ports  of  Pamlico  Sound  and  tribu- 
taries. Newbern  is  situated  at  the  junction  of  the  Neuse  and  Trent 
rivers,  on  both  of  which  it  has  available  water  front,  and  water  trans- 
portation to  and  from  both  rivers  is  by  way  of  Neuse  River  below 
Newbern.  The  location  of  the  city,  its  harbor  and  approaches,  is 
shown  on  Coast  Survey  Chart  410;  and  dredging  is  proposed  in  front 
of  the  city  wharves  on  Trent  River,  as  indicated  on  the  accompanying 
map  ^  of  the  river  at  Newbern. 

The  estimated  commerce  of  Newbern  in  1899  was  334,141  tons,  of 
which  about  250,000  tons  was  carried  to  or  from  Pamlico  Sound  or 
beyond.  Its  estimated  value  was  13,500,000  to  14,000,000,  and  fully 
half  went  to  or  from  the  Trent  River  water  front;  so  that  the  project 
under  consideration  is  for  the  benefit  of  a  commerce  estimated  at 
125,000  tons  annually,  valued  at  nearly  12,000,000. 

The  accompanying  map  shows  the  locality  under  consideration,  the 
soundings  being  reduced  to  dead  low-water  level,  which  is  a  little  over 
3  feet  below  ordinary  low-water  level. 

The  variation  in  water  level  is  due  entirely  to  wind,  the  effect  of 
lunar  tides  being  imperceptible,  and  the  dead  low- water  stage  obtains  a 
few  times  each  year,  occasionally  for  several  days  at  a  time,  during  the 
prevalence  of  strong  northwesterl}-  winds.  At  such  times  the  steamers, 
tugs,  and  barges  engaged  in  transportation  to  and  from  Pamlico  Sound 
and  beyond  are  unable  to  move  to  or  from  the  Newbern  wharves,  and 
the  business  of  the  transportation  companies  is  sometimes,  for  this 
reason,  brought  to  a  standstill.  Hence,  the  demand  for  deepening  the 
water  along  these  wharves.  The  delays  due  to  low  water  are  vexatious 
and  embarrassing  to  all  vessels  involved,  but  particularly  so  to  the 
steamers  of  the  Norfolk  and  Southern  Railroad  Company,  which,  in 
addition  to  a  large  part  of  the  freight,  carried  about  ten  thousand  pas- 
sengers in  1899,  and  have  to  run  on  a  somewhat  rigid  schedule  in  order 
to  make  connections  with  the  Norfolk  and  Southern  Railroad  at  Eliza- 
beth City. 

The  estimated  cost  of  the  desired  dredging  is  as  follows: 

For  dredging  a  cut  300  feet  wide  and  8  feet  deep  at  dead  low  water,  as  shown  on 
accompanying  map — 

60,000  cubic  yards,  scow  measurement,  at  20  cents  |12, 000 

Superintendence  and  contingencies,  15  per  cent   1, 800 

Total   13, 800 


*  Not  printed. 
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For  (Inlcijciiii,'  to  8  feet  dciil  li  ;it  dead  low  water  between  tlic  harbor  line;  and 
clianiu'l  (includes  prtM-ediii^  (>stiinal(0 — 

104,000  cubic  yards,  scow  incasuniinont,  at  20  cciifs  $20,800 

JSuporirjtcudcncc  and  contingencies,  15  per  cciil   3, 120 

Total   23,  920 

This  last  drodofinj]f  is  roconimondcd,  as,  if  mjidci,  it  will  cloar  the 
I'ivor  of  shoals  Ix'tween  the  harboi-  lino  and  the  (l(H'j)-wat(^r  channel 
and  leave  the  'I'nMit  River  ]'artof  Newhern  llai  hor  frei^  from  obstruc- 
tions to  navigation  at  all  stao(\s  of  water  level.  Its  cost  of  about  000 
will  benelit  a  coninierce  worth  nearly  $2,000,000  annually;  and,  con- 
sidered alone,  it  is,  in  my  opinion,  for  the  reasons  above  stated,  a  wor- 
thy improvement. 

As  previously  stated,  all  out-bound  traffic  from  Trent  River  must 
go  down  Neuse  River,  in  which  are  two  or  three  shoals,  and  the  improve- 
ment of  Trent  River  at  Newbern  will  be  of  no  benefit  to  navigation 
unless  the  channel  across  th(\se  Neuse  River  shoals  is  deepened  to  the 
same  extent.  The  deejiening  of  Neuse  River  at  and  below  Newbern 
was  made  the  subject  of  a  report,  dated  February  19,  1897,  by  Lieut. 
Col.  D.  P.  Heap,  Corps  of  l^ngineers,  then  in  charge  of  this  district. 
This  report  was  printed  in  House  Doc.  No.  317,  Fifty-fourth  Congress, 
second  session,  and  appears  also  on  page  1427,  Annual  Report  of  the 
Chief  of  Engineers  for  1897.  The  estimate  submitted  amounted  to 
$59,081.25,  and  covered  the  cost  of  dredging  along  the  Neuse  River 
water  front  at  New  bern  to  the  same  depth  as  now  contemplated  for  the 
Trent  River  water  front,  and  also  dredging  through  two  shoals  in 
Neuse  River  below  the  city.  These  two  shoals  are,  as  above  stated, 
obstacles  to  the  navigation  of  Trent  River.  Colonel  Heap  considered 
this  improvement,  at  a  cost  of  $59,000,  as  justified,  for  a  commerce 
then  estimated  at  175,000  tons  annually,  his  estimate  of  cost  being 
based  on  a  cost  per  cubic  yard  of  50  cents,  a  fair  price  if  done  by  con- 
tract; but  since  then  a  small  United  States  dredge  has  been  equipped 
and  is  available  for  this  work,  with  which  dredging  can  be  done  at  a 
cost  not  exceeding  20  cents  per  cubic  j^ard,  at  which  figure  the  cost  of 
the  work  recommended  by  Colonel  Heap  would  be  reduced  to  about 
$24,000  for  the  whole,  and  to  about  $6,500  for  that  part  below  Newbern. 

It  is  therefore  recommended  that  an  appropriation  of  $24,000  be 
made  for  dredging  Trent  River  at  Newbern  to  8  feet  depth  at  dead 
low  water  between  the  harbor  line  and  channel,  as  shown  on  accom- 
panying map,  provided  a  suflicient  appropriation  is  also  made  for 
dredging  through  shoals  in  Neuse  River  below  Newbern  which  now 
affect  Trent  River  navigation. 

Respectfully  submitted. 

E.  W.  Van  C.  Lucas, 

Captain^  Corps  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,^  Noveonber  21^  1900, 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Arm}^ 

It  is  evident  that  while  the  commerce  of  Newbern  and  the  Trent 
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River  is  of  sufficient  importance  to  justify  the  improvement  of  the 
river  for  an  8-foot  navigation,  it  can  not  be  utilized  until  an  outlet  is 
made  by  dredging  through  shoals  in  the  Neuse  River,  an  action  not 
contemplated  in  the  item  of  the  law  under  consideration. 

In  my  opinion  the  improvement  of  the  Trent  River  to  the  extent  of 
about  $24,000,  as  indicated  in  the  report  of  the  district  engineer,  is 
worthy  of  being-  undertaken  by  the  General  Government  only  when 
tb'3  Neuse  River  is  similarly  improved,  but  not  till  then. 

Peter  C.  Hains, 
Colonel^  C(>rj)s  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


L  20. 


EXAMINATION  AND  SURVEY  OF  WILMINGTON  HARBOR  AND  CAPE 
FEAR  RIVER,  NORTH  CAROLINA. 


[ir'nuicd  ill  House  Doc.  No.  180,  Fifty-sixth  Congress,  second  session.] 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingto?}^  December  6^  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports  dated 
August  9,  1900,  and  November  24,  1900,  by  Capt.  E.  W.  Van  C. 
Lucas,  Corps  of  Engineers,  upon  preliminary  examination  and  sur- 
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vi\v,  respectively,  niiUioii/cd  by  ihv  (Mnci-^ciK^y  i-ivcr  juid  harbor  act 
approved  June  G,  1 !)()(),  as  IoHonvh: 

Wilmini;ton  Harbor:  With  a  view  to  providing'  a  snfTlciont  width  and  depth  to 

Sennit  vessels  now  nsin^  said  harbor  to  turn  or  sNvnij^  around  thereiji,  ( 'a[)e  P'ear 
:,iver,  with  a  view  to  oblauiinK  a  navigable  channel  from  Wilmin^^Lon  to  b'ayetto- 
ville  of  four,  six,  or  eight  feet  at  mean  low  water. 

Tliis  itoin  of  tlie  act  relates  to  two  distinct  pr()i)ositions,  wliich  it 
will  be  necessary  to  treat  separately. 

Wilniiuiiton  IIarl)or  has  Ihhmi  undei'  iniproveineiit  by  the  United 
States  for  many  years,  and  owini!:  to  its  coninHn-eial  importance  is 
regarded  by  both  tlu^  local  olVieerand  the  division  en<;ineer,  Col.  Pet(^r 
C.  Hains,  Corps  of  Engineers,  as  worthy  of  fuilhc^r  improvement. 
The  phm  proposed  by  Chaplain  Lncas  for  fnrnisiiini;-  a  snllicicnt  widtli 
and  depth  to  permit  vessels  to  swin<:;  and  tnrn  in  tlu^  harbor  provides 
for  dredging  an  anchorai^e  basin  in  the  lowc^r  part  of  the  liarbor  at 
an  estimated  cost  of  $21)1,500.  In  tlie  opinion  of  Colonel  Hains  an 
anchorage  basin  of  the  kind  caUed  for  by  tlie  act  is  unnecessary,  and 
therefore  is  not  a  work  worthy  of  being  undertaken  by  the  General 
Government.  In  lieu  of  such  an  anchorage  basin,  he  suggests  the 
plan  adopted  at  Savannah,  wliere  tlie  conditions  are  similai*  to  those 
at  Wilmington,  which  is  to  construct  mooring  dolpiiins,  to  wliich  ves- 
sels may  be  secured  without  the  necessity  of  anchoi  ing.  A  suitable 
number  of  dolphins  established  alongside  of  the  ship  cliannel,  but  not 
in  it,  together  with  such  dredging  as  may  be  necessary,  would  cost, 
he  estiniates,  $30,000. 

Cape  Fear  River  from  Wilmington  to  Fayetteville  is  at  present 
being  improved  under  a  project  which  provides  for  removing  obstruc- 
tions and  obtaining  a  continuous  channel  by  means  of  jettying  and 
dredging.  By  this  method  Captain  Lucas  thinks  it  will  not  be  possi- 
ble to  secure  a  certain  depth  at  all  seasons  of  4  feet,  which  is  the 
least  depth  contemplated  by  the  act  of  June  6,  1900.  By  the  con- 
struction of  locks  and  dams  the  depth  of  4  feet  could  be  obtained 
with  certainty.  The  cost  of  such  an  improvement  is  estimated  at 
$1,320,000,  and  this  work  is  recommended  by  the  local  officer.  By 
increasing  the  lift  of  the  locks  and  doing  some  dredging  the  maximum 
depth  of  8  feet  could  be  obtained,  and  the  increased  cost  is  estimated 
at  not  to  exceed  $30,000.  In  view  of  this  small  difference  in  the  esti- 
mated cost  for  obtaining  channels  for  4-foot  and  8-toot  navigation,  no 
estimate  is  submitted  for  the  medium  depth  of  6  feet  named  by  the  act. 

Colonel  Hains,  the  division  engineer,  invites  attention  to  the  fact 
that  in  these  estimates  no  i:)rovision  is  made  for  maintenance  of  the 
improvement  when  completed,  and  states  that  in  view  of  the  small 
additional  cost  of  an  8-foot  over  a  4-foot  navigation  the  former  depth 
is  to  be  preferred  if  the  plan  for  slack- water  improvement  be  adopted. 
He  concludes  his  indorsement  of  November  30,  1900,  with  the  state- 
ment that  "while  I  am  of  the  opinion  that  the  Cape  Fear  River  is 
worthy  of  improvement,  I  can  not  subscribe  to  the  opinion  that  it  is 
w^orthy  of  Improvement  at  the  present  time  to  the  extent  herein 
indicat-^d," 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

ITon.  Elthu  Root, 

Secretary  of  War, 

ENG  1901  98 


1554    eeport  of  the  chief  of  engineers,  u.  s.  army. 

preliminary  examination  of  wilmington  harbor,  north  caro- 
lina, with  a  view  to  providing  a  sufficient  width  and 
depth  to  permit  vessels  now  using  said  harbor  to  turn 
or  swing  around  therein,  and  of  cape  fear  river  with  a 
view  to  obtaining  a  navigable  channel  from  wilmington 
to  fayetteville  of  4,  g,  or  8  feet  at  mean  low  water. 

United  States  Engineer  Office, 

Wilmington,  N.  C. ,  August  9,  1900. 
General:  In  compliance  with  instructions  contained  in  letter  from 
your  office  dated  July  3,  1900,  I  have  the  honor  to  submit  the  follow- 
ing preliminary  report  on — 

Wilmington  Harbor:  With  a  view  to  providing  a  sufficient  width  and  depth  to 
permit  vessels  now  using  said  harbor  to  turn  or  swing  around  therein;  Cape  Fear 
River,  with  a  view  to  obtaining  a  navigable  channel  from  Wilmington  to  Fayette- 
ville  of  four,  six,  or  eight  feet  at  mean  low  water. 

This  proposed  improvement  includes  two  distinct  items:  First,  an 
anchorage  basin  at  Wilmington,  and  second,  the  deepening  of  Cape 
Fear  River  channel  between  Wilm  ngton  and  Fayetteville  to  4,  6,  or 
8  feet. 

Concerning  (1)  the  proposed  ancLorage  basin  at  Wilmington.  The 
river  at  Wilmington  has  a  maximum  width,  for  20  feet  or  greater 
depth,  of  about  600  feet,  which  is  not  enough  to  enable  large  steamers 
to  swing  at  anchor.  It  is  proposed  to  dredge  a  suitable  basin  in  the 
lower  part  of  the  harbor,  where  the  present  width  of  the  river  is  1,200 
to  1,500  feet. 

Wilmington  is  the  principal  seaport  of  the  State,  and  in  1899  its 
river  and  sea  commerce  amounted  to  more  than  600,000  tons,  valued 
at  over  133,000,000.  Its  present  need  of  an  anchorage  basin  is  appar- 
ent, and  this  need  must  become  more  and  more  pressing  with  the 
increasing  importance  of  the  principal  and  only  important  seaport  of 
a  State  the  natural  resources  of  which  are  yet  comparatively  undevel- 
oped, although  just  entering  a  stage  of  active  development. 

No  survey  is  necessary  for  the  preparation  of  estimates,  the  data 
for  which  can  be  obtained  from  records  and  maps  in  the  office  of  the 
"  Improvement  of  Cape  Fear  River  at  and  below  Wilmington,  N.  C. ; " 
consequently  no  allotment  will  be  needed  for  this  part. 

In  my  opinion,  the  proposed  improvement  is  a  worthy  one  and  I 
recommend  that  I  be  authorized  to  submit  the  necessary  plans  and 
estimates. 

Concerning  (2)  the  proposed  deepening  of  Cape  Fear  River  channel 
between  Wilmington  and  Fayetteville  to  4,  6,  or  8  feet:  This  proposed 
improvement  particularly  affects  the  town  of  Fayetteville,  115  miles 
by  river  from  Wilmington,  and  involves  the  improvement  of  about  70 
miles  of  river  on  which  the  governing  ordinary  low- water  depth  is 
now  about  2  feet,  and  during  extreme  low-water  stages  only  6  inches. 
Such  an  improvement  will  also  be  of  ultimate  great  benefit  to  the 
intervening  country,  which,  however,  is  now  undeveloped. 

Fayetteville  is  a  flourishing  town  at  the  head  of  navigation,  was 
formerly  a  very  important  distributing  point  for  a  large  section  of 
country,  and  is  now  of  rapidly  growing  importance  as  a  manufacturing 
center.  The  extent  of  its  present  interests  is  indicated  in  the  accom- 
panying letter  from  its  chamber  of  commerce.  Particular  attention 
is  invited  to  the  statement  therein  as  to  "the  certain  prospect  of  elec- 
tric power  at  $15  per  horsepower  per  annum."  This  statement  I 
know  to  be  founded  on  fact,  and  I  also  know  that  it  can  be  very 
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i^TOjitly  exliMHlcii  by  tlu^  utilization  of  avaihibk)  wabu'  |)()\v<'i'  of  tlio 
C'Mjx'  K(»ar  Kivd-  and  its  t  ributaries  alH)V(3  Kay(^ttoviii(\  TlK^ri;  is  no 
a[)|)arent  reason  wliy  electric  powcu*  can  not  be  applied  tliei'e  with 
0(1  ual  or  greater  success  than  that  achieved  at  the  great  mills  at 
Telzer,  S.  C. 

The  present  annual  commerce  on  the  river  is  about  50,000  tons, 
even  on  a  limiting  (h'al't  of  2  feet  or  less,  and  manufacturers  at  Fay- 
etteville  assure  me  that  they  would  ghuiiy  take  much  greater  advan- 
tage of  river  transportation  if  they  couhl  d(^pend  on  cei'tain  tri[)s  by 
river  steauKM's  insui  ing  conncjcition  with  coastwise  steamcMs  from  Wil- 
mington. They  inform  me  tliat  such  means  of  transportation,  when 
connections  at  Wibnington  can  be  made,  is  now  cheaper  and  quicker 
to  Now  York  than  rail  transportation. 

For  the  bulk  of  t  luMr  fi-eighting  they  are  now  dependent  on  the  rail- 
roads entering  Fayel teville,  all  of  which  are  controlled  by  one  corpo- 
ration, thus  practically  destroying  competition. 

The  present  project  contemplates  obtaining  "  a  continuous  channel 
(depth  not  stated)  to  Fayetteville,"  and  the  estimated  amount  needed 
to  complete  it  is  $135,750.  If  a  new  project  is  adopted,  the  above 
amount  will  be  included  in  its  estimated  cost. 

In  my  opinion  the  river  is  worthy  of  further  improvement  by  the 
General  Government,  and  I  recommend  that  authority  be  granted  to 
make  the  necessary  survey,  at  an  estimated  cost  of  $2,500,  of  which 
amount  $1,000  is  available  from  the  balance  to  the  credit  of  "impro\  e- 
ment  of  Cape  Fear  River  above  Wilmington,"  and  the  remainder 
should  be  allotted  from  funds  appropriated  hy  emergency  river  and 
hiirbor  act  of  June  6,  1900. 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Captain,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A, 
rrhrougli  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  August  13,  1900. 

Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

Wilmington  Harbor  and  the  Cape  Fear  River  from  that  harbor  to 
Fayetteville  are  both  worthy  of  improvement  by  the  Government,  or, 
rather,  continued  improvement,  as  both  have  received  such  attention 
from  the  United  States. 

I'he  extent  to  which  the  Upper  Cape  Fear  River  should  be  improved 
can  be  best  determined  after  a  survey  is  made. 

The  views  of  the  district  engineer  are  recommended  for  approval. 

4:  4:  4:  4:  4i 

Peter  C.  IIains, 

Colonel,  Corps  of  Engineers, 
Division  Engineer^  Southeast  Division. 
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[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  17,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Wilmington  Har- 
bor, North  Carolina,  and  of  Cape  Fear  River  from  Wilmington,  N.  C, 
to  Fayetteville  (full  text  of  item  quoted  within),  made  to  comply  with 
the  requirements  of  the  emergency  river  and  harbor  act  of  June  6, 1900. 

The  proposed  anchorage  basin  at  the  harbor  of  Wilmington  and 
the  improvement  of  the  Cape  Fear  River  from  Wilmington  to  Fayette- 
ville are,  in  the  opinion  of  the  local  officer  and  of  the  division  engi- 
neer, considered  as  work  worthy  of  being  undertaken  by  the  General 
Government. 

No  survey  is  required  for  the  preparation  of  plan  and  estimate  of 
cost  of  the  proposed  anchorage  basin,  the  necessar}^  data  being  already 
available,  but  a  survey  will  be  necessary  to  prepare  plan  and  estimate 
of  cost  of  improvement  between  Wilmington  and  Fayetteville.  I  rec- 
ommend that  the  local  officer  be  directed  to  submit  the  necessary  plan 
and  estimate  for  obtaining  the  proposed  anchorage  basin,  and  also 
that  a  survey  of  the  river  between  Wilmington  and  Fayetteville, 
including  preparation  of  plan  and  estimate,  be  authorized. 

John  M.  Wilson, 
Brig.  Gen.,  CJiief  of  Enguipers, 

IJ.  ad.  ArmAj. 

[Third  indorsement.] 

War  Department, 

August  18,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Elihu  Root, 

Secretary  of  War. 


letter  of  the  fayetteville  (n.  c.)  chamber  of  commerce. 

Chamber  of  Commerce, 
Fayetteville,  N.  C,  Augusts,  1900. 

Dear  Sir:  The  Fayetteville  Chamber  of  Commerce  desires  to  call  your  attention 
to  the  great  necessity  which  exists  for  the  improvement  of  the  navigation  of  the 
Cape  Fear  River  from  Wilmington,  N.  C,  to  Fayetteville,  N.  C,  the  head  of  its 
navigable  waters.  Fayetteville,  N.  C,  for  almost  a  century  enjoyed  the  advan- 
tage and  distinction  of  being,  commercially,  the  most  important  inland  town  in 
the  State.  This  condition  was  brought  about  by  its  position  at  the  head  of  the 
Cape  Fear  River,  upon  whose  splendid  waters  all  the  heavy  shipments  of  salts, 
iron,  molasses,  coffee,  and  merchandise  generally  found  their  way  through  Fay- 
etteville all  over  the  western  counties  of  the  State,  reaching  into  East  Tennessee 
and  into  the  States  to  the  north  and  south  of  us.  The  buildmg  of  railroads  in  the 
last  quarter  of  a  century  and  more  detiected  these  shipments  elsewhere,  and  the 
Cape  Fear  River  did  not  receive  that  attention  which  its  importance  to  the  people 
of  a  large  section  of  North  Carolina  would  seem  to  have  warranted.  Latterly 
Fayetteville,  N.  C,  has  attracted  the  attention  of  several  manufacturing  capital- 
ists, and  is  beginning  to  be  regarded  as  a  promising  manufacturing  center,  as  is 
shown  by  the  following  industries,  the  most  of  which  have  been  erected  very 
recently  here  and  in  vicinitv. 

Hope  Mills,  15,000  spindles.  750  looms:  Holt  Morgan  Mills,  10,000  spindles,  500 
looms:  Holt  Williamson  Mills,  5,200  spmdles:  Fayetteville  Cotton  Mills,  3,120  spin- 
dles; Bluff  Mills, 200  looms;  Murchison  Mills, 3,000  spindles,  100  looms;  Cumber- 
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land  Mills,  :^000  spindles;  Ashely-Baily  Silk  Mills,  100  looms;  La  Fjiyotte  Knittinpr 
Mills:  Lacy  Mauufactarin;>f  (yOiii])any  Fiirnitiin;  Mills;  Fayelt"vill(!  ('otton  Oil 
and  I'ortili/  r  C>)ni])any,  10  tons  dady;  Carol  n;i  Mi  hine  Shops;  Ward's  Foundry; 
Kmniitt  s  Rolh^r  C'orn  Mill;  Willi. nus  Furnitiir*!  Factory:  McNeiUs  Roller  Rice 
and  (Jrist  Mdl;  Clark's  Machine  Sliop;  Carolina  Ifollcr  and  (irist,  Mill:  Waison 
Flaninj?  Machine  Mill;  Tobacco  warehouse;  Fa  .  e  teville  Wooden  Ware  Company; 
Tolar  Hart  Holt  Mills.  15.;  oo  spindles;  E.  A.  Poe  s  Brick  Yard  Works;  several  saw- 
mills and  other  industries. 

All  these  produce  vast  amount  of  freij^ht,  and  many  of  these  works  already  use 
the  river  in  their  transportation  and  in  this  way  enjoy  a  lar^e  profit  in  savin,i>:  on 
fre'j^hts  alone.  The  present  tonnage  of  river  rr>'ii;hts  is  .")0,0i)0  tons,  but  if  water 
could  l)e  assured  the  year  round,  even  with  tlu;  present  river  transportation  facili- 
ties and  the  present  business,  there  would  be  no  tr()ul)le  in  increasing  the  tonnsii^e 
100  or  even  ir)0  per  cent.  Hut  we  have  in  the  near  future  the  certain  prospects  of 
electric  power  at  $15  per  horse  per  annum.  This  will  in  a  few  years  (with  our 
other  advantage)  bring  a  gr«at  many  new  and  important  industries  to  our  city. 
We  know  of  three  very  large  ones  that  will  come  here  certainly  as  soon  as  the  elec- 
tric power  rea  hes  us.  This  is  to  be  i)roduced  by  the  waters  of  the  Cape  Fear 
River  at  a  poi  t  some  mi  es  above  us,  and  the  fact  of  its  coming  here  seeuis  to  be 
we  1  assured.  It  is  almost  im])ossib'e  for  us  to  estimate  the  amount  of  freight  in 
tons  that  woukl  seek  the  river  transportati(m  if  a  regular  d  'pth  of  water  was  as- 
sured. But  from  the  great  advantage  in  freight  rates  that  would  favor  water 
transportation  we  know  that  several  more  steamboats  woul  I  go  on  at  once,  and 
that  soon  the  Cape  i  ear  River  would  regain  its  old-time  importance,  blessing  a 
large  section  of  the  State  by  its  beneficent  freight  rates. 

Fayetteville.  N.  C.  is  a  port  of  entry,  and  the  Cape  Fear  River  is  under  the  con- 
trol of  the  Government.  There  is  no  stream  in  North  Carolina  that  will  bring 
so  much  in  return  for  every  dollar  expended  upon  its  improvement  by  the 
Government. 

Yours,  truly,  F.  R.  Rose, 

Secretary  Chamber  of  Commerce. 

Capt.  E.  W.  Van  C.  Lucas, 

United  States  Engineer, 


plan  and  estimate  of  cost  of  providing  a  sufficient  width 
and  depth  in  wilmington  harbor,  north  carolina,  to  permit 
vessels  now  using  said  harbor  to  turn  or  swing  around 
therein,  and  survey  of  cape  fear  river  with  a  view  to 
obtaining  a  navigable  channel  from  wilmington  to  fayette- 
v^ille  of  4,  6,  or  8  feet  at  mean  low  water. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  November  24,  1900. 
General:  In  compliance  with  letter  from  yonr  office  dated  Angiist 
25,  1900,  T  have  the  honor  to  submit  the  following  report  on  proposed 
anchorage  basin  at  Wilmington,  N.  C,  and  proposed  improvement  of 
Cape  Fear  River  between  Wilmington  and  Fayetteville,  N.  C.  This 
survey  was  authorized  under  the  emergency  river  and  harbor  act  of 
June  6,  1900,  as  follows: 

Wilmington  Harbor:  With  a  view  to  providing  a  sufficient  width  and  depth  to 
permit  vessels  now  using  said  harbor  to  turn  or  swing  around  therein:  Cape  Fe;.r 
River,  with  a  view  to  obtaining  a  navigable  channel  from  Wilmington  to  Fayette- 
ville of  four,  six,  or  eight  feet  at  mean  low  water. 

The  above  authority  includes  two  distinct  items,  which  will  be  con- 
sidered separately. 

(1)  WILMINGTON  HARBOR,  ANCHORAGE  BASIN. 

Wilmington,  the  principal  seaport  of  North  Carolina,  is  situated  on 
the  Cape  Fear  River  about  30  miles  from  its  mouth,  and  has  access 
to  the  sea  by  a  channel  with  least  low- water  depth  of  20  feet  and  least 
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high- water  depth  of  22  feet.  The  accompanying  map  shows  the  harbor 
and  the  city  water  front.  The  city  had  an  annual  commerce  in  1899 
estimated  at  over  600,000  tons,  valued  at  over  $33,000,000;  and  for 
the  current  year  it  is  claimed  that  there  will  be  a  considerable  increase 
in  tonnage,  and  that  the  total  valuation  will  amount  to  $40,000,000. 
The  greater  part  of  this  commerce  is  carried  on  steamers  and  sailing 
vessels  drawing  from  15  to  21  feet,  manj^  of  them  300  to  350  feet  long. 

Before  proceeding  to  their  wharves  for  discharging  and  loading, 
these  large  vessels  are  generally  delayed  waiting  for  orders,  during 
which  time  they  are  compelled  to  anchor. 

The  present  anchorage  facilities  for  20  feet  or  greater  depth  are  of 
the  poorest,  and  limited  to  the  deep-water  channel  opposite  the  center 
of  the  city,  with  a  greatest  width  of  about  600  feet,  which  gradually 
narrows  to  about  150  feet  width  in  the  dredged  channel  below.  At  its 
best,  a  width  of  600  feet  does  not  afford  swinging  room  for  a  vessel  300 
feet  long,  and  the  widest  channel  available  is  in  the  busiest  part  of 
the  harbor,  and  vessels  anchoring  there  become  an  impediment  to  its 
business.  If  anchored  in  the  narrower  and  shoaler  channel  below, 
they  are  likely  to  ground  or  to  foul  their  anchors.  The  harbor  master 
states  that  during  the  last  year  25  to  30  vessels  have  gone  aground 
while  at  anchor,  some  of  which  have  resulted  in  serious  injury,  with 
consequent  damage  claims. 

It  is  therefore  evident  that  this  port  has  no  adequate  anchorage 
facilities,  and  as  a  consequence  it  is  becoming  more  and  more  diffi- 
cult to  charter  large  vessels  for  this  port,  which  places  it  at  a  distinct 
disadvantage.  No  large  vessel  can  now  anchor  in  this  harbor  without 
danger  of  grounding  or  without  interfering  with  business,  and  possible 
accident. 

Estimates  have  been  prepared  for  an  anchorage  basin  opposite  the 
lower  end  of  the  Giiy,  with  a  width  of  1,200  feet  and  a  length  of  3,000 
feet.  These  dimensions,  giving  an  area  of  over  80  acres,  will  afford 
room  for  an  ample  channel  through  the  center  and  anchorage  on  each 
side  of  such  center  channel  for  four  large  steamers,  moored  fore  and 
aft.  The  estimated  depth  is  28  feet  at  low  water,  which  will  give 
sufficient  room  under  the  keels  of  vessels  to  avoid  danger  from  foul- 
ing anchors.  The  harbor  master  informs  me  that  such  an  anchorage 
basin  would  be  satisfactory  and  afford  ample  accommodations  for 
the  present  needs  of  the  port.  As  these  needs  increase  the  dredged 
basin  can  be  extended  downstream  for  6,000  to  8,000  feet,  with  width 
increasing  up  to  2,000  feet.  Estimates  are  also  submitted  for  dredg- 
ing to  20  feet  depth  the  approaches  to  the  anchorage  basin  from  both 
directions,  so  as  to  make  it  easily  accessible.  These  estimates  are  as 
follows  • 

For  anchorage  basin,  as  shown,  2,052,000  cubic  yards,  at  10  cents  $205,200 

5Jp  river  approach,  412,000  cubic  yards,  at  10  cents    41 . 200 

Down  river  approach,  186,000  cubic  yards,  at  10  cents    18, 600 

Superintendence  and  contingencies,  10  per  cent    26, 500 

Total..   291,500 

Such  an  anchorage  basin,  if  approved,  will  involve  an  unimportant 
alteration  of  the  lower  end  of  the  approved  harbor  line  on  the  city 
side,  which  at  present  is  a  straight  line  from  A  to  C  on  accompanying 
map,  but  which,  if  above  project  is  approved,  should  be  changed  to 
the  broken  line  ABC.  There  is  no  likelihood  of  objection  to  such  a 
change  in  harbor  line,  as  it  will  interfere  with  no  existing  structures, 
and,  on  the  contrary,  will  give  deei)er  water  M  the  wharf  heads. 


^  Not  reprinted;  printed  in  House  Doc.  No.  180,  Fifty-sixth  Congress,  second  session. 
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Snch  Jin  anclioraiii^  h.isiii,  jil.  ;i  (•(►.st of  -^J!)  1 ,500,  will  benefit  a  cotii- 
ni('i"co  now  est  iiiuiKHl  al  ()()(),()()()  aMMu;ili;> ,  witii  evciry  1)V()h\hh'A,  of 
st(\'i(ly  incroase,  and,  for  tho  reasons  al)()vo  stated,  is,  in  my  opinion, 
a  worthy  improvement,  and  I  recommend  that  it  bo  undertaken  by 
tho  United  Statics. 

Attention  is  respectfully  invited  to  the  accompanyinoj  letters  from 
tho  Chamber  of  Oommeicx^,  Produce  Exchani^e,  and  Mercliants'Associa- 
lion,  all  of  Wilmini^lon,  and  from  Alc^xander  Sprunt  &  Son,  the  larg- 
est individual  shippers  in  the  city. 

(2)   IMPROVING  CAPE  FEAR  RIVER  BETWEEN  WILMINGTON  AND 

FAYETTEVILLE. 

The  object  of  this  improvement  is  to  obtain  all  the  year  round  depth 
of  not  less  than  4  feet,  whicli  will  involve  the  improvement  of  about 
70  miles  of  river  on  which  the  present  govern in<»-  depths  are  2  feet  at 
ordinary  low  water  and  9  incluis  at  extreme  low  water.  Such  low- 
water  depths  now  result  in  a  practical  suspension  of  navigation  during 
three  or  four  months  annually,  with  the  result  that  the  stream  is  use- 
less for  purposes  of  navigation  during  a  third  of  the  year,  and  much 
business  which  would  go  to  it  if  certain  navigation  v.ere  assured  is 
now  always  shipped  by  rail  and  at  a  higher  rate. 

The  estimated  present  commerce  is  about  115,000  tons  annually, 
valued  at  $1,150,000,  and  with  navigation  all  the  year  round  this 
present  business  would  probably  at  once  increase  at  least  50  per  cent, 
to  over  170,000  tons,  valued  at  about  $1,700,000.  With  certain  navi- 
gation throughout  the  year,  much  of  the  product  of  about  forty  mills 
now  operating  at  and  near  Fayetteville  would  be  shipped  by  river  to 
Wilmington,  and  thence  by  steamer  to  the  North,  instead  of,  as  now, 
by  rail  to  Norfolk  and  thence  by  steamer  to  the  North.  This  Faj^ette- 
ville  mill  product  has  an  estimated  value  of  $5,800,000,  of  which 
three-fourths,  valued  at  $4,350,000,  could  be  shipped  by  riv^er.  This 
makes  a  total  of  about  $6,000,000  worth  of  annual  present  shipments 
which  would  probably  utilize  the  river  if  certain  navigation  were 
established. 

As  to  probable  development  resulting  from  the  improved  naviga- 
tion, it  is  claimed  in  Fayetteville  that  twelve  or  fifteen  mill  enterprises, 
some  with  capital  already  subscribed,  are  only  waiting  assurance  of 
certain  river  navigation  to  begin  the  construction  of  buildings  and 
plant  at  that  city. 

There  is  also  a  possibility,  and  perhaps  a  probability,  of  the  improve- 
ment of  the  river  resulting  in  the  reestablishment  of  Fayetteville  as 
a  distributing  point  for  a  large  section  of  country.  This  point  is 
brought  out  and  explained  in  tlie  accompanying  letter  from  the  Fay- 
etteville citizens'  committee,  their  claim  being  that  Fayetteville 
would,  under  such  circumstances,  become  such  distributing  point  for 
a  section  of  country  the  business  of  which  is  estimated  in  their  letter 
at  6,000,000  tons  annually,  valued  at  $165,000,000. 

With  certain  navigation  there  would  be  a  probable  development  of 
the  Cape  Fear  River  Valley,  much  of  which  is  good  farming  land. 
Under  present  conditions  the  success  of  a  year's  crop  depends  entirely 
on  the  use  of  the  river  for  transportation  to  market.  During  low- 
water  stages  the  farmers  have  the  alternative  of  a  long,  costly  haul, 
or  the  loss  of  their  crop,  if  perishable.  This  section  of  the  country 
is  also  interested  in  the  proposed  improvement  because  it  will  afford 
much  better  mail  and  passenger  carrying  facilities  than  now  exist. 
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The  wholesale  merchants  of  Wijinhigtoii  are  iimch  interested  in  the 
proposed  improvement  because  it  means  to  them  a  chance  of  extend- 
ing their  business  to  Fayetteville  and  vicinity,  which  thej"  can  not 
now  get  because  unable  to  compete  with  merchants  of  Richmond  and  . 
Norfolk,  Va.,  on  account  of  existing  rail  rates,  although  Fayetteville 
is  only  83  miles  by  rail  from  Wilmington,  while  it  is  211  miles  by  rail 
from  Richmond  and  204  miles  from  Norfolk. 

The  interest  of  Fayetteville  is  much  greater  than  that  of  Wilming- 
ton, because,  although  at  the  head  of  navigation,  its  water  route  to 
the  North  can  not  now  compete  with  the  rail  routes.  North-bound 
shipments  are  now  usually  sent  by  rail  to  Norfolk,  and  thence  by 
water  north.  All  railroads  now  entering  Fayetteville  belong  to  one 
system,  and  there  is  practically  no  competition.  The  accompanying 
letter  from  the  citizens  of  Fayetteville  states  the  case  in  a  concise  and 
comprehensive  form,  and  shows  a  probable  immediate  business  affect- 
ing Fayetteville  of  approximately  $5,500,000  annually.  Reference 
has  already  been  made  to  the  possible  much  greater  interest  affected 
if  the  improvement  of  the  waterway  resulted  in  the  establishment  of 
Fayetteville  as  a  distributing  point. 

Estimates  are  called  for  to  obtain  a  depth  of  4  feet,  6  feet,  or  8  feet 
at  all  seasons.  The  least  depth  mentioned,  4  feet,  can,  in  my  opinion, 
be  obtained  with  certainty  only  by  a  system  of  locks  and  dams,  as  the 
low- water  discharge  at  Fayetteville  is  about  212  cubic  feet  per  second, 
and  the  fall  in  the  70  miles  below  Fayetteville  about  20  feet. 

The  river  has  been  under  improvement  about  twenty  years,  under 
a  project  to  clear  the  river  to  Fayetteville  and  obtain  a  continuous 
channel — depth  not  stated — by  jetty ing  and  dredging,  at  a  cost  esti- 
mated, in  1893,  at  $275,000,  of  which  about  half  has  been  spent.  The 
appropriations  have  been  spread  over  so  many  years,  and  in  such 
small  amounts,  that  the  improvement  thus  far  attained  is  local  in 
character,  and  the  present  governing  depth  between  Wilmington  and 
FayettevilL  is  little,  if  any,  better  than  it  was  twenty  years  ago. 
With  an  expenditure  of  $135,000,  in  addition  to  as  much  alreadyspent, 
it  is  believed  that  the  low- water  depth  can  be  increased  about  1  foot, 
making  the  governing  depth  21  inches,  instead  of  about  9  inches,  as 
at  present.  I  do  not  believe  it  possible  to  obtain  a  navigable  channel 
of  4  feet  certain  depth  at  all  seasons  hj  jetty  ing  and  dredging. 

The  minimum  depth  proposed,  4  feet,  can  be  obtained  with  certainty 
by  the  construction  of  three  locks  with  movable  dams,  the  locations 
of  which  are  approximately  shown  in  the  accompanying  profile  sheet 
of  the  Cape  Fear  River;  such  locks  to  have  a  lift  of  8  feet.  By  mak- 
ing the  lift  9  feet,  instead  of  8  feet,  and  doing  a  little  dredging,  the 
maximum  proposed  depth,  8  feet,  could  be  obtained.  The  difference 
in  cost  of  4  feet  and  8  feet  navigation  would  probably  not  exceed 
$30,000  a  little  over  2  per  cent  of  the  cost  of  obtaining  4  feet  navi- 
gation. This  difference  between  costs  for  4  feet  and  8  feet  naviga- 
tion is  so  small  that  it  is  not  deemed  necessary  to  estimate  the  cost  of 
the  intermediate  depth  of  6  feet. 

The  form  of  lock  and  dam  proposed  is  similar  to  those  used  in  Kan- 
awha River,  and  consists  of  a  lock  of  8  feet  lift,  with  a  chamber  150 
feet  long  and  28  feet  wide,  and  a  movable  dam  about  170  feet  long. 
Such  a  lock  will  accommodate  any  boat  capable  of  navigating  the  river. 
Movable  dams  are  deemed  necessary  because  the  river  is  subject  to 
freshets  ranging  from  40  to  60  feet  at  Fayetteville  to  20  to  30  feet 
at  the  lowest  proposed  lock. 
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The  estimate  is  as  follows: 

Thnu!  lockH.  aa  above  described,  witli  movablo'dams,  $iOO,OrO  enc'i  ...  $1,200,000 
Superintendence  and  contingencies,  10  per  cent   120,000 

Total...   1,320,000 

Tbisestiinate  may appoar  cx(U's:;i vo,  il  should  !)  >  )>oiii:',  inmind 
that  there  is  no  solid  roekfor  foundations, and  tlie  csliniatcs  arehased 
on  bottom  of  foundations  at  about  2S  fe(^t  bidovv  low-wator  surfaco. 
In  addition,  the  stream  has  caviuij^  bajiks,  necessitating  bank  protee- 
tion  for  an  unusually  \ong  distance  below  each  dam,  to  protect  from 
scour. 

This  proposed  expenditure  of  $1,320,000  is  for  the  benefit  of  an 
actual  present  commerce  valued  at  about  Ji;(),{)()0,0()()  annually,  on 
which,  accord iui?  to  the  Fayetteville  citizens'  letter,  there  would  be  a 
resulting  saving  in  rates  of  about  $70,000  annually,  which  is  over  5 
per  cent  of  the  estimated  cost.  On  this  basis,  and  for  the  reasons 
outlined  above  and  elaborated  in  the  accompanying  letters  from  the 
citizens'  committee  of  Fayettville,  and  the  chamber  of  commerce,  pro- 
duce exchange,  and  Merchants'  Association  of  Wilmington,  I  con- 
sider the  impi'ovement  a  worthy  one  and  recommend  that  it  be  under- 
taken by  the  United  States. 

There  are  forwarded  herewith,  under  separate  cover,  a  map  of  Wil- 
mington Harbor,  one  sheet  ^  of  profiles  of  Cape  Fear  River  between 
Wilmington  and  Fayetteville,  and  two  sheets^  of  cross  sections  of  river 
bed  and  valley  at  proposed  lock  and  dam  sites. 

Respectfully  submitted. 

E.  W.  Van  C.  Lucas, 
Captain,  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer. ) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Mcl,  November  30,  1900. 

Respectfully  submitted  to  the  Chief  of  Engineers,  U.  S.  A. 

There  is  a  lack  of  room  for  large  vessels  to  anchor  in  front  of  Wil- 
mington, as  is  the  case  in  many  other  places  of  eqnal  commercial 
importance,  but  the  construction  of  an  anchoring  basin  28  feet  deep 
is  an  expensive  method  of  meeting  the  difficulty.  The  plan  adopted 
in  the  Savannah  River,  where  the  conditions  are  similar,  would  seem 
to  meet  the  case  here  in  a  much  less  expensive  way.  The  plan  adopted 
there  is  to  construct  mooring  dolphins  to  which  vessels  may  tie  up 
without  the  necessity  of  anchoring.  A  suitable  number  of  dolphins 
established  alongside  of  the  ship  channel,  but  not  in  it,  together  with 
such  dredging  as  may  be  necessary,  would,  it  is  believed,  not  cost 
more  than  $30,000,  one-tenth  the  cost  of  an  anchoring  basin,  and  be 
equally  satisfactory  to  navigation. 

The  act  under  which  this  survey  is  made  calls  for  a  report  on  the 
question  of  "  providing  a  sufficient  width  and  depth  to  permit  vessels 
now  using  said  harbor  to  turn  or  swing  around  therein."  I  am  of  the 
opinion  that  an  anchorage  basin  of  that  kind  is  unnecessary,  and 
therefore  it  is  not  a  work  worthy  to  be  undertaken  by  the  General 
Government. 


'  Not  printed. 
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In  respect  to  the  project  of  4,  6,  or  8  feet  depth  at  mean  low  tide 
from  Wilmini^ton  to  Fayetteville,  the  district  engineer  submits  a  plan 
for  8  feet  by  means  of  locks  and  movable  dams,  at  an  estimated  cost 
of  $1,350,000.  Nothing,  however,  is  provided  for  maintenance  or 
operation. 

It  is  to  be  remembered  that  with  a  slack-water  navigation  made  by 
locks  and  movable  dams  there  is  an  annual  cost  for  operating,  as  well 
as  maintenance.  Skilled  employees  to  operate  the  locks,  as  well  as 
to  lower  and  raise  the  dams,  are  required,  and  dredging  and  snagging 
will  still  be  necessary. 

The  amount  appropriated  for  this  river  in  the  past  sixteen  years  has 
only  averaged  about  $8,000  per  annum.  This  is  not  one-third  enough 
to  operate  and  maintain  a  slack-water  navigation.  If,  therefore,  locks 
aud  dams  had  been  in  existence  during  this  period,  the  navigability 
of  the  channel  could  not  have  been  maintained  on  the  sums  appro- 
priated. The  heavy  f  reshets  to  which  this  stream  is  subjected,  rising 
as  it  does  as  much  as  50  to  60  feet  at  Fayetteville,  brings  down  great 
quantities  of  sediment  and  great  numbers  of  logs  and  trees.  These 
logs  and  trees  must  be  removed  and  some  dredging  done  annually 
whether  the  improvement  be  by  locks  and  dams  or  otherwise.  In  my 
judgment  it  would  require  an  annual  expenditure  of  about  $30,000  to 
operate  and  maintain  this  improvement. 

That  the  prospective  business  may  reach  the  value  of  $165,000,000 
annually,  as  estimated,  if  the  river  be  improved  as  recommended,  I 
do  not  believe.  Moreover,  much  of  the  prospective  business  would 
not  be  in  the  nature  of  an  increase,  but  merely  a  diversion  to  Fayette- 
ville and  Wilmington  of  business  already  existing  at  other  points. 

The  improvement  of  this  upper  river  by  means  of  locks  and  mov- 
able dams  is  an  expensive  one,  and  after  it  be  completed,  if  it  is  to  be 
efficiently  maintained,  much  larger  appropriations  must  be  made 
annually  than  has  formerly  been  the  case.  The  cost  of  an  8-foot 
navigation  is  so  little  in  excess  of  the  cost  of  a  4-foot  navigation  that 
the  8-foot  depth  is  by  all  means  the  one  to  be  preferred  if  the  plan  of 
slack- water  navigation  be  adopted. 

While  I  am  of  the  opinion  that  the  Cape  Fear  River  is  worthy  of 
improvement,  I  can  not  subscribe  to  the  opinion  that  it  is  worthy  of 
improvement,  at  the  present  time,  to  the  extent  herein  indicated. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer,  Southeast  Division. 


LETTER  OF  A  CO:,IMITTEE  OF  CITIZENS  OF  FAYETTEVILLE.  N.  O. 

Fayetteville,  N.  C,  November  21,  1900. 
Sir:  The  undersigned,  the  committee  appointed  at  the  citizens'  meeting  held  on 
the  occasion  of  your  visit  on  Thursday  last,  have  taken  up  the  subjects  of  inquiry 
suggested  by  you,  and  have  pleasure  in  reporting  as  follows: 

the  present  river  TRAFFIC. 

The  tonnage  of  the  traffic  by  the  steamboats  between  this  city  and  Wilmington, 
as  reported  by  the  United  States  engineer  office  at  Wilmington  tor  the  year  end- 
ing December  31,  1899,  was,  in  round  numbers,  115,000.  We  are  intormed  that 
its  value  would  average  $10  per  ton,  which  would  give  a  total  value  of  $1,150,000. 
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EXISTINCJ  LOOAIi  R.Vl  LW.V  Y  TKAKKK?  WIIKMI  WOULD  SKKK  TIIK  lilVKR  11'  IMI'ltOVRD. 

Til  reply  to  printiHl  rornis  isauod  to  our  iiierchiiiitH,  traderM,  and  iiianu(';ictiirer8, 
iiiiide  out.  wliiMi  necc^ssiiry,  under  siiuervisioii,  wo  lind  that  tlier(;  have  hocn 
rec^oivcd  at  and  shipped  from  Fayeiteville  by  rail  durini^  the  past  twelve  months 
ll"J,2S)r)  tons  of  mert  handisB  of  all  kinds,  valued  at  $"),,S12,014.  It  is  estimated  that 
at  least  three-fourths  of  this  would  at  once  bo  diverted  to  the  river  for  tratiH]K)r- 
tation  if  the  proposed  improvement  were  made  and  the  speedy  and  regular  dis- 
patch of  freights  which  it  would  make  possible  were  established. 

TRAKFIC  FROM  A  DISTANCE  WHICH  WOULD  BK   DIVKRTICD  TO  THE  RIVER  IF  FAY- 
ETTEVILLE  WERE  M ADE  A  "  P.AS1N(J  I'OINT." 

We  are  informed  that  as  soon  as  tiie  i)roposed  improvement  in  navigation  and 
the  dispatch  of  freights  is  etfectcd  Fayetteville  would  be  made  what  the  traffic 
managers  call  a  basing  point  for  freight  rates.  The  eifect  of  tins,  we  are  informed, 
will  be  to  cause  all  railways  which  ran  within  the  territory  thus  tributary  to  Fay- 
etteville to  make  rates  from  Fayetteville.  By  the  term  "the  territory  thus  tribu- 
tary to  Fayetteville"  we  mean  all  the  country  which  is  nearer  to  Fayettevi  le  than 
toany  other  basing  point,  the  railway  commission  laws  reciuiring  the  rates  therein 
to  be  proportionatelj'  less  than  to  such  other  basing  i  o  nts. 

We  inclose  a  map  '  "  *  which  will  show  the  territory  thus  delinaited  as 
tributary  to  Fayetteville.  The  basing  points  nearest  to  Fayet  eviile  are  Rich- 
mond and  Norfolk,  Va.,  on  the  north,  and  Charleston,  S.  C  on  the  south.  Wo 
have  drawn  lines  at  right  angles  across  air  lines  between  Fayetteville  and  the 
three  cities  named,  respectively,  and  at  points  midway  between  Fayeiteviile  and 
them.  Line  .1  is  the  dividing  line  between  l^ichniond  and  Fayetteville;  line 
the  dividing  line  between  Norfolk  and  Fayetteville  and  line  C  that  between 
Charleston  and  Favettevdle.  It  will  be  seon  that,  while  the  northeast  section  of 
North  Carolina  fa  ls  within  the  territory  allotted  to  Richmond  and  Norfolk,  a 
considerable  portion  of  southwest  Virginia  and  a  considerable  X)ortion  of  north- 
east South  Carolina,  each  larger  than  the  first  mentioned,  fall  within  the  territory 
of  Fayetteville.  As  the  improvements  referred  to  would  also  cause  Wilming- 
ton to  be  made  a  basing  point,  the  map  would  be  changed  thereby  to  a  compara- 
tively small  extent,  the  effect  of  the  change  being  to  add  more  to  the  joint  terri- 
tory of  Wilm  ngton  and  Fayetteville. 

Vve  also  inclose  a  copy  of  a  United  States  Government  report  on  the  Manchester 
Ship  Canal'  *  "  in  which  is  described  (pp.  5-1))  the  manner  employed  in 
Great  Britain  for  "proving"'  a  commercial  reason  for  the  granting  of  a  charter  by 
Parliament  tor  such  an  undertaking.  We  shall,  in  this  case  employ  the  same 
method,  in  a  general  way,  because  such  matters  in  the  older  countries  have  nec- 
essarily reached  a  more  exact  standard.  An  important  consideration  in  our  favor 
in  relying  upon  such  a  method  is  the  fact  that  the  railway  commission  laws  in 
this  country  now  require  connecting  lines  to  transport  freight  delivered  to  them, 
whether  a  tariff  of  through  rates  has  been  established  or  not,  and,  as  before  men- 
tioned, at  rates  proportioned  to  the  "length  of  haul." 

Without  entering  upon  a  consideration  of  how  far  westward  beyond  the  bor- 
ders of  North  Carolina  the  traffic  influence  of  the  proposed  improvements  would 
extend,  we  ask  attention  to  the  significant  coincidence  that  the  territory  now  delim- 
ited on  our  map  is  almost  the  same  as  that  which  was  tributary  to  Fayetteville  in 
the  last  of  the  eighteenth  century,  in  the  first  part  of  the  present  century,  and  up 
to  the  railroad  era.  The  fact  that  Canova's  statue  of  Washington  was  brought 
from  Italy  to  Wilmington,  was  thence  landed  at  Fayetteville,  and  finally  hauled 
overland  "to  Raleigh  in  the  latter  period  is  merely  an  illustration  of  the  general 
conditions  of  transportation  at  that  time. 

The  proposed  improvement,  therefore,  would  not  establish  a  novel  condition, 
but  would  restore  the  normal  relation  of  the  Cape  Fear  to  a  vast  territory,  which 
the  overworking  of  the  railroad  idea  and  the  effect  of  deforestation  upon  the 
water  courses  have  disturbed;  or  we  may  state  the  case  this  way — that  it  would 
be  the  reestablishment  of  normal  conditions  by  a  development  of  the  problem  of 
transportation,  which  conditions  had  been  disturbed  by  a  cruder  stage  of  the 
movement. 

Within  the  limitations  of  our  map,  as  thus  restricted,  it  will  be  seen  that  there 
is  a  population  equal  to  that  of  the  State  of  North  Carolina  (some  1,900,000). 
The  population  which  by  a  liberal  estimate  might  be  considered  as  involved,  in 
one  way  or  another,  in  the  production  of  the  existing  river  traffic  and  the  existing 
railway  traffic  divertibie  to  the  river,  in  and  out  of  Fayetteville,  may  be  said  to 


^  Not  printed. 
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include  that  of  Cumberland  County,  in  which  Fayettevilie  l"e^  (80.000).  and  one- 
fourth  of  that  of  the  contiguous  counties  of  Sampson  (7,000),  Bladen  (■),000), 
Robeson  (9,000),  Moore  (6,000),  and  Harnett  (4,000)— a  total  of  61,000.  The  terri- 
tory, then,  on  the  map.  this  side  of  the  Blue  Ridge,  contains  a  population  thirty 
times  as  great  as  the  population  at  present  tributary  to  Fayettevilie. 
We  therefore  have  this  proposition: 


Tons. 

Value. 

Existing  rivfi-  truflic  

115,000 
84,321 

$1,150,000 
4,359,460 

Three-fonrtlis  (the  divertible  poi  tion)  of  existing  railway  traffic  in  and 
out  of  Fayettevilie— three-fourths  of  11:^,295  tons  and  three-fourths  of 
$5,81:i,6U    

In  round  numbers.  

200,000 
6,000,000 

5,500,000 
165,000,000 

Thirty  times  these  figures  would  give  the  tonnage  and  value  of  traffic 
which,  other  things  being  equal,  would  find  a  cheaper  route  to  and  from 
the  great  markets  by  way  of  the  Cape  Fear  River  if  improved  as  sug- 
gested—that is,  30  by  20U,000  tons  and  30  by  $5,500,000  

In  this  connection  it  is  worth  noting  that  Mr.  Walter  L.  FTolt,  one  of  the  chief 
owners  of  cotton  mills  in  th.s  county  and  in  Alamance  County,  100  miles  distant, 
finds  that  he  gets  his  oils.  dyes,  and  machinery  and  ships  his  finished  products  by 
river  from  his  Fayettevilie  (Cumberland)  mills  for  an  average  of  but  half  the 
freight  rate  which  he  is  obliged  to  pay  by  rail  to  and  from  his  Alamance  mills. 


THE  RAILWAY  COMMISSION'S  FIGURES. 

We  further  inclose  a  letter  from  the  North  Caroli  -a  corporation  (railway)  com- 
mission. *  from  which  it  will  be  seen  that  the  actual  freight- traffic  move- 
ment for  the  past  year  over  the  roads  converging  at  Fayettevilie,  and  within  the 
territory  indicated  on  our  map,  amounted  to  1,497,976  tons,  or  one- fourth  of  the 
tonnage  ( 6,000,000 )  which  we  have  estimated  by  the  per  capita  method  for  the  whole 
territory  east  of  the  mountains.  It  will  be  observed  also  that  the  commission's 
letter  expresses  the  hope  that  "the  Government  will  see  the  importance  of  this 
station  (Fayettevilie),  which,  by  reason  of  its  situation,  should  again  become  the 
distributing  point  for  the  central  and  western  North  Carolina  territory." 

Attention  may  also  be  called  to  the  fact  that  Fayettevilie,  at  the  head  of  navi- 
gation, 100  miles  inland,  is  the  only  point  on  the  Atlantic  Coast  Line  between  Rich- 
mond and  Charleston  (the  present  basing  points)  which  is  situated  on  navigable 
water. 

How  far  the  inertia  of  settled  routes  of  trade  may  act  in  restraint  of  the  possi- 
bilities indicated  above  is,  of  course,  a  matter  of  conjecture. 

THE  COMMERCIAL  CASE. 

We  assume  that  while  the  Governnipnt  undertakes  works  of  the  kind  now  pro- 
posed for  the  public  benefit,  and  without  expectation  of  a  direc  return  for  its 
outlay,  it  is  nevertheless  infinenced  by  the  same  c  onsideralions  which  influence 
private  capitalists.  That  is  to  say,  if  the  cost  of  the  proposed  improvement  should 
be  $1,000,000,  it  would  be  a  sound  commercial  undertaking,  comniendin -i:  itself  to 
the  Government  from  this  point  of  view,  if  the  additional  traffic  secured  by  reason 
of  the  outlay,  or  the  resultant  economies  of  transportation  on  existing  traffic, 
should  yield  5  per  cent  on  that  amoun*:.    Five  per  cent  on  $1,000,000  is  •'550,000. 

It  is  apparent  that  the  economies  of  transportation  which  such  an  improvement 
would  render  possible — twelve  months'  running  of  the  boats  instead  of  nine 
months,  the  cheaper  proportionate  handling  of  larger  loads,  etc. — would  leave  a 
margin  for  tolls  for  the  use  of  the  improved  waterway,  if  the  work  were  done  by 
a  private  corporation,  far  in  excess  of  the  reasonable  rate  of  5  per  cent  on 
$1,000,000.  An  average  of  25  cents  a  ton  on  the  class  of  freight  (115,000  tons) 
now  carried  by  the  river  and  50  cents  a  ton  on  the  class  of  freight  (84,221  tons) 
now  carried  by  the  railways  in  and  out  of  Fayettevilie,  but  divertible  to  the  river, 
would  produce  a  revenue  of  $70,860.  or  over  7  per  cent,  on  the  existing  Fayettevilie 
traffic  alone.  A  toll  of  10  cents  a  ton  would  more  than  pay  for  the  whole  invest- 
ment of  $1,000,000  in  two  years  if  all  the  traffic  of  the  tributary  country  were 
diverted  this  way.  Such  speculations  as  to  what  might  be  done  if  the  river  were 
the  property  of  private  capitalists  insfead  of  that  of  the  Government  are  useful  as 
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indicating  how  very  far  within  iho  inar.icin  of  comiiu'icial  safety  the  Government 
would      aclinj?  if  it  should  niak(»  such  an  expenditure. 

We  desire,  in  conclusion,  to  heart. ly  reittMatc;  for  ourselves  the  expression  of 
tliMuks  wliich  tlu^  nieetinir  that  a|»i)()iut(Hl  us  uii;ininiously  voted  to  you,  sir,  for 
tile  interest  wliicli  you  have  t.i'ccn  in  this  <^n  ;it  work. 
Wereinaiu.  wiJi  hi^^h  esteem,  yours.  olxMlimtly, 

W.S.  Cook, 

Mat/or  of  Fayetteville  and  C/iainnan  of  llir  Citizens'  Mectiiuj. 

E.  J.  Hale. 
W.  L.  Holt. 

F.  R.  Rose. 

R.  L.  Williams 

W.  M.  MoitOAN 

A.  H.  Sl<)( o.Mii. 
H.  (\  Basil 
J.  A.  King. 

Capt.  E.  W.  Van  C.  Lt^cas, 

Corps  of  I'Jinjinerrs,  l".  S.  A. 


letter  of  the  north  carolina  corporation  commission. 

Department  of  the  North  Carolina  Corporation  Commission, 

Rdleigk,  November  20,  1900. 

Dear  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  letter,  bearinc:  date 
November  15),  asking  for  informatiou  touching  the  tonnage  of  freight  moved  over 
the  railroads  to  and  from  Fayetteville. 

Replying  to  this  inquiry,  1  am  very  sorry  to  have  to  say  that  I  can  not  give  you 
the  information  as  you  desire  it,  as  we  do  not  receive  at  this  office  the  tonnage 
movement  from  each  station  along  tlie  various  lines  of  railroads  in  the  State:  but 
we  do  get  the  total  tonnage  of  freight  from  the  entire  road,  which  compilation 
gives  the  freight  originating  on  the  road  and  freight  rece  ved.  from  connecting 
roads,  together  being  the  total  freight  tonnage  handled  by  the  road.  This  infor- 
mation I  take  pleasure  in  furnishing  you,  which  you  will  find  herewith  inclosed.' 
Table  No.  1  is  compiled  from  the  last  statement  of  the  Cape  Fear  and  Yadkin  Val- 
ley Railway  Company:  Table  No.  2  is  for  the  Wilmington  and  Weldon  Railroad 
(main  line),  including  Wilson  and  Fayetteville  branch  and  other  of  its  branches 
proper. 

I  trust  the  statements  will  enable  your  committee  to  make  an  estimate  of 
Fayetteville  s  proportionate  amount  of  this  tonnage.  I  am  very  glad  to  know 
that  some  steps  are  being  taken  toward  opening  up  the  Cape  Fear  River  between 
Wilmington  and  Fayetteville,  and  I  trust  the  Goverhment will  seethe  importance 
of  this  station,  which  by  reason  of  its  s.i  nation  should  again  become  the  distribut- 
ing point  for  the  central  and  western  North  Carolina  territory. 
I  am.  sir.  very  respectfully. 

H,  C.  Brown, 

Clerk. 

Hon.  E.  J.  Hale, 

Chairnum  Citizens'  Committee,  FayeftcviUe,  N.  C. 


letter  of  the  WILMINGTON  (N.  C.)  CHAMBER  OF  COMMERCE. 

The  Wilmington  Chamber  of  Commerce, 

Wilmington,  N.  C,  November  19,  1900. 
Dear  Sir:  Your  letter  of  the  12th  duly  received  and  referred  to  our  committee 
on  harbor,  shipping,  and  commerce.  Our  chamber  appointed  a  committee  Decem- 
ber 21,  1899,  to  ask  for  anchorage  basin  at  Wilmington,  feeling  that  the  size  and 
importance  of  our  port,  the  largest  and  only  deep-water  port  in  the  State,  upon 
which  the  Government  has  expended  large  sums  to  give  it  20  feet  of  water,  re(]uire 
and  need  an  anchorage  basin,  at  which  ships  coming  here  can  swing  in  safety. 


^Detailed  figures  omitted  bv  Captain  Lucas.  The  total  tonnage  amounts  to 
1,137,94;  for  Wilmington  and  Weldon  Railroad;  360,032  for  Cape  Fear  and  Yad- 
kin Valley  Railway;  total,  1,497,979. 
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the  present  channel  being  too  narrow  to  allow  this.  We  are  not  prepared  to  care 
for  vessels  that  this  increased  depth  of  water  gives  us.  Our  business  has  and  is 
materially  increased  each  year,  and  with  this  basin  we  will  be  in  position  to  care 
for  m:iny  more  vessels  and  increased  commerce. 

This  being  a  fresh- water  port  south  of  HaHeras,  makes  it  particularly  desirable 
for  the  shelter  and  care  of  smaller  war  ships  and  torpedo  boats.  From  our  geo- 
graphical position  we  are  particularly  well  situated  for  steamers  trading  between 
Cul  an  and  Porto  Rican  ports,  it  be  i  ng  a  shorter  and  safer  route  than  any  port  north 
of  Hatteras.  We  have  good  railroad  facilities,  capital,  and  energy,  which  will 
unite  and  make  good  use  of  these  needed  improvements.  We  are  not  prepared  at 
this  t.me  to  give  statistics  showing  the  present  commerce  of  this  port.  This,  no 
doubt,  you  have  on  file  in  your  office,  but  if  we  can  do  anything  to  obtain  this 
much-desired  basin  we  will  be  pleased  to  do  so. 

Navigable  rivers  are  sure  and  steady  feeders,  and  those  living  near  such  streams 
receive  many  direct  and  indirect  benefits.  Before  the  time  of  railroads  they  were 
the  channels  upon  which  commerce  moved.  To-day  they  control  and  ad"ust  r  ites 
made  by  railroads  upon  which  commerce  can  move  freely  and  cheaply.  Therefore 
how  necessary  to  the  welfare  of  a  country. 

The  Cape  Fear  River  has  been  the  great  gateway  for  the  people  of  North  Caro- 
lina for  many  years,  and  even  with  its  uncertain  waters,  being  navigable  only 
about  eight  months  in  the  year,  and  then  only  to  boats  of  very  light  draft — 2  feet 
or  under— has  proven  of  inestimable  value  to  the  section  through  which  it  runs  and 
is  tributary  thereto,  particularly  to  the  port  of  Wilmington.  With  increased 
depth  of  water,  say  6  feet,  the  year  round  an  immense  tonnage  will  come  this  way, 
the  people  of  our  State  will  be  materially  bene  j ted  thereby,  and  the  commerce 
and  future  of  Wilmington  be  assured. 

Our  chamber  appreciates  highly  the  services  rendered  by  you  and  the  marked 
improvement  of  our  river  under  your  administration,  an'l  will  gladly  cooperate 
with  you  in  any  and  all  things  lending  to  the  continuance  and  i,npi-jvemenb  of 
th.s  needed  work. 

Very  respectfully,  Marcus  W.  Jacobi, 

resident . 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers,  U.  S.  A* 


letter  op  the  wilmington  (n.  c.)  produce  exchange. 

Wilmington  Produce  Exchange, 

Wilmington,  N.  C,  November  19,  1900. 
Sir:  Replying  to  your  favor  of  the  12th,  the  Produce  Exchange  heartily  indorses 
the  projects  for  dredging  an  anchorage  basin  at  Wilmington  and  for  obtaining  a 
channel  of  4  feet,  6  feet,  or  8  feet  depth  throughout  the  year  between  Wilmington 
and  Fayetteville.  • 

First,  as  to  the  anchorage  basin:  The  greatest  width  available  for  anchorage  at 
Wilmington  is  600  feet,  just  below  the  confluence  of  the  Cape  Fear  and  Nortneast 
rivers,  directly  opposite  the  city,  where  the  river  is  necessarily  most  crowded  with 
vessels.  This  not  only  greatly  interferes  with  the  commerce  of  the  port  by  ren- 
dering the  passing  of  vessels  very  difficult,  but  at  best  is  far  too  narrow  to  afford 
anchorage  for  the  vessels  coming  to  this  port,  as  evidenced  by  the  f  re(iue;Qt  ground- 
ing of  vessels  within  this  harbor  on  accoun^.  of  insufficient  room  for  anchorage. 
The  harbor  master  advises  us  that  within  the  past  year  25  to  80  vesse's,  drawing 
from  17  to  20  feet,  have  grounded  in  the  lower  harbor,  as  there  is  not  sufficient 
room  at  that  anchorage  for  the  vessels  to  swing  clear.  The  harbor  master  kept 
no  record  of  these  vessels,  but  the  following  have  come  under  our  special  notice 
as  having  grounded  within  the  past  few  months,  namely:  Bark  Francis  S.  Hainp- 
sliire.  draw  ng  17^  feet;  barge  Carrie  L.  Tyler,  drawing  17^  feet;  steamship  Strath- 
orcL  drawing  19,^  feet;  steamship  Dora,  drawing  18  feet;  steamship  Mathilda, 
drawing  21^  feet. 

Wilmington  is  the  only  port  for  foreign  commerce  in  North  Carolina,  and  the 
improvements  made  in  the  Cape  Fear  River  below  the  city  and  on  the  bar,  increas- 
ing the  depth  of  the  river  from  12  to  20  feet  and  the  water  on  the  bar  from  12  to 
24  feet,  enable  vessels  of  a  much  larger  class  than  heretofore  to  come  to  this  port, 
which  demands  better  facilities  for  anchorage  than  heretofore,  and,  as  shown 
above,  clearly  demonstrates  the  insufficiency  of  present  anchorage  ground.  The 
improvements  above  referred  to  have  increastd  the  annual  commerce'  to  and  from 
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this  port  by  water  to  over  $;]r),000,()()0.  However,  each  \  ear  greater  cliflRctilty  is 
experienced  in  cliarterinfj:  vessels  to  come  to  this  port  on  account  ol  the  knowiodi^e 
of  its  insiilTicieiit  anchoraife  spreadini^  amon^  the  owiiei  s  of  vessels.  This  is  h(.m  i- 
ously  jeopardiz-inj^  the  present  commerce  of  the  port  and  preventing  a  much  larger 
increase  t  hereof. 

Further,  the  proposed  anchorage  basin  would  serve  as  a  fresh-water  station  for 
war  vessels  and  cruisers  of  lif^ht  draft,  espcjcialiy  for  torpedo  boats  and  torpedo- 
boat  destroyers,  and  would  be  the  first  available  harbor  south  of  the  Chesapeake 
Bay. 

Second,  as  to  a  channel  of  4  feet,  6  feet,  or  8  feet  depth  throughout  the  year 
from  Wilmington  to  Fayetteville:  The  present  annual  tonnage  above  Wilming- 
ton on  the  Cape  Fear  River  exceeds  115,000  tons,  notwithstanding  the  fact  that 
traiisport;ition  by  water  between  these  points  is  at  ;ill  times  precarious,  and  dur- 
ing four  months  of  the  year  well-nigh  totally  sns))en(led  on  account  of  insufficient 
depth  of  water.  If  a  channel  of  eveti  4  feet  depth  throughout  the  year  could  be 
obtained,  so  that  transportation  by  water  between  these  ports  would  be  certain,  a 
cheaper,  shorter,  and  more  direct  route  from  Fayetteville  to  all  markets  would  be 
secured  in  connection  with  the  ocean  steamers  at  Wilmington  instead  of  by  Nor- 
folk, as  at  present;  the  fertile  lands  along  the  river  would  become  available  for 
trucking  and  other  agricultural  purposes  now  prohibited  by  absenc  ■  of  certain  and 
quick  transportation  facilities;  and  shipments  from  this  port  by  the  river  would 
soon  reach  500,000  tons  or  more  each  year. 

For  these  and  many  other  reasons  that  might  be  assigned  we  firmly  believe  that 
an  adequate  anchorage  basin  for  this  harbor  is  an  imperative  necessity  to  main- 
tain our  present  commerce,  and  that  it  would  result  in  very  largely  increasing  the 
same;  also,  that  the  proposed  deepening  of  the  channel  between  Wilmington  and 
Fayetteville  would  prove  a  very  material  public  benefit.  In  view  of  the  interests 
involved  and  of  the  very  great  benefits  that  would  accrue  to  the  whole  State  from 
the  carrying  out  of  the  proposed  projects,  we  know  of  no  object  more  worthy  of 
the  favorable  consideration  of  those  to  whom  these  matters  are  to  be  submitted. 

Thanking  you  for  tiie  courtesy  in  placing  this  matter  before  us.  as  also  for  the 
interest  by  you  manifested  in  all  things  pertaining  to  the  betterment  of  this  port, 
we  are 

Very  respectluily,  H.  W.  Malloy, 

H.  G.  Smallbones, 
W.  H.  Sprunt, 

C.  H.  Robinson, 

G.  J.  BONEY, 

D.  McEachern, 
Committee,  Produce  Exchange, ^Viuiiington,  N,C. 

Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  WILMINGTON  (N.  C.  )  MERCHANTS'  ASSOCIATIOlf. 

Wilmington,  N.  C,  November  SO^  1900. 

Sir:  The  undersigned,  having  been  appointed  by  the  Merchants'  Association  of 
Wilmington  a  committee  to  advocate  the  adoption  by  the  General  Government  of 
the  projects  provided  in  the  river  and  harbor  bill  of  last  June  under  survey  by 
the  Corps  of  Engineers,  United  States  Army,  (1)  for  an  anchorage  basin  at  Wil- 
mington, and  (2)  for  a  channel  of  4  feet,  6  feet,  or  8  feet  depth,  throughout  the 
year,  between  Wilmington  and  Fayetteville.  respectfully  represent: 

First.  That  the  need  of  a  safe  anchorage  in  the  port  of  Wilmington  increases 
yearly  with  the  progress  of  the  bar  and  river  improvements  under  the  direction  of 
the  United  States  Engineers,  and  with  a  corresponding  increase  in  the  draft  of 
larger  vessels  adapted  to  our  growing  commerce. 

The  channel  from  Cape  Fear  Bar  to  Wilmington,  and  at  Wilmington,  is  only 
about  150  feet  wide.  This  width  barely  accommodates  the  passage  of  large  ships 
and  is  quite  inadequate  lor  anchorage  at  Wilmington.  The  depth  of  this  dredged 
channel  referred  to  is  20  feet;  the  outside  of  the  channel  in  the  lower  harbor  at 
Wilmington  is  only  13  feet  to  15  feet  depth.  It  is,  therefore,  obviously  impossible 
to  moor  vessels  of  18  feet  to  21  feet  draft  and  of  325  feet  to  350  feet  length  in  the 
stream  without  incurring  great  risk  of  grounding  on  their  anchors,  or  of  fouling 
moving  craft  in  the  fairway  or  mid-channel. 

The  lower  harbor  of  Wilmington  is  a  fresh- water,  land-locked  bay,  about  1,200 
feet  wide  and  2  miles  long,  well  a  iapted  for  the  anchorage  and  protection  of  a 
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large  fleet  of  vessels,  and  for  naval  maneuvers,  if  the  bottom  was  dredged  to  a 
depth  of  28  feet  in  order  that  vessels  drawing  22  feet  may  safely  ride  over  the 
stocks  and  flukes  of  -their  anchors,  which  would  require  a  depth  of  6  feet  more 
than  that  of  the  river  and  bar.  In  short,  the  work  of  the  river  and  harbor  is 
manifestly  incomplete  without  this  necessary  accommodation  to  ships  in  port. 

We  are  informed  by  the  harbor  master  of  Wilmington  that  more  than  thirty 
vessels  have  grounded  under  way  and  at  anchor  in  the  lower  harbor  within  a 
year  past,  these  casualties  having  been  caused  by  insufficient  water  outside  of  the 
dredged  channel  in  which  to  swing  the  vessels  to  their  anchors.  Several  of  these 
cases  of  stranding  were  of  a  serious  character,  the  damage  to  a  few  loaded  ves- 
sels resulting  in  general  average  claims.  It  should  be  understood  that  vessels 
arriving  with  inward  cargo  are  required  to  anchor  in  the  stream  and  wait  orders 
for  discharging,  and  that  these  incur  the  greatest  risk  of  grounding,  of  obstruct- 
ing the  channel,  and  of  collision  with  moving  vessels. 

The  bottom  of  the  lower  harbor  is  also  dangerous  to  navigation,  being  hard 
sand  in  which  submerged  logs  have  been  embedded,  thereby  causing  risk  of  dam- 
age to  vessels'  bottoms  and  to  the  screws  of  steamships  passing  over  it. 

It  is  estimated  that  the  commerce  of  Wilmington  for  the  year  1900  will  approx- 
imate in  value  $40,000,000.  The  tonnage  of  this  port  has  more  than  doubled  since 
the  record  of  1877  and  1878. 

Second.  We  are  also  instructed  to  support  with  exact  information  and  statis- 
tics the  scheme  for  navigable  w^ater  at  all  seasons  of  the  year  between  Fayette- 
ville  and  Wilmington.  We  have  endeavored  to  collect  and  classify  facts  bearing 
upon  this  project,  but  the  limited  time  at  our  dii^^posal  for  a  reply  expired  before 
we  could  obtain  the  desired  data,  which  is  not  systematically  recorded  because  of 
the  desultory,  irregular  means  of  transportation  throughout  the  year.  We 
therefore  offer  the  following  remarks  by  a  member  of  this  committee  whose  long- 
established  business  relations  with  the  Upper  Cape  Fear  River  enable  him  to 
speak  with  authority  on  this  subject: 

"As  reported  to  the  engineer's  office  for  the  year  1899,  the  tonnage  over  this 
route  was  about  115,000  tons,  and  there  is  reason  to  believe  that  this  is  an  under- 
estimate, for  of  necessity  there  is  a  large  amount  that  comes  to  this  port  by  modes 
of  conveyance,  such  as  rafts,  flats^  etc. ,  which  are  not  of  record.  A  fairer  estimate 
would  be  of  not  less  than  125,000  tons. 

Referring  to  the  report  of  the  Engineer  in  Chief  of  last  year,  there  will  be  found 
this  statement:  "Of  late  j^ears  appropriations  have  been  so  small  as  to  suffice  for 
snagging  only;  there  has  been,  in  consequence,  a  considerable  deterioration  of 
jetties,  and  shoaling."  The  result  of  this  state  of  affairs  has  been  that  the  traffic 
which  has  passed  over  this  route  has  been  confined  to  a  period  of  from  eight  to 
nine  months  during  the  year.  There  has  been  a  total  lack  of  continuous,  regular 
traffic.  Our  opinion,  based  on  knowledge  of  the  present  conditions  and  the  capa- 
bilities of  the  sections  traversed  by  this  route,  is  that  anything  conducing  to  a 
regular  and  certain  transportation  would  not  only  largely  increase  the  existing 
lines  of  production,  but  stimulate  the  inauguration  of  entirely  new  enterprises. 

During  the  time  when  traffic  by  this  river  is  uncertain  or  impracticable,  large 
quantities  of  produce  which  would  naturally  seek  an  outlet  by  this  route  have 
to  be  hauled  long  distances  over  sandy  roads  to  railroads.  Or,  if  their  nature  is 
perishable,  they  are  wasted  entirely  for  lack  of  transportation.  Certain  commu- 
nities are  for  long  periods  not  only  cut  off  from  outside  markets  for  their  pro- 
ductions, but  suffer  for  reasonable  mail  facilities. 

The  proposed  establishment  of  certain  transportation  would  enable  business 
transactions  otherwise  impossible  where  there  is  uncertainty  as  to  when  produce 
could  be  delivered.  Certainty  of  transportation  would  turn  into  its  natural  chan- 
nels trade  that  is  now  diverted  elsewhere  because  of  lack  of  natural  competition. 
There  would  be  a  reduction  of  rail  rates  to  meet  the  water  competition,  and  a 
large  increase  of  outgoing  freight  from  this  port  would  result. 

If  it  be  practicable  to  establish  such  a  channel  and  give  certain  transportation, 
it  would  result,  to  be  brief,  in  increase  of  tonnage  in  lines  now  represented,  devel- 
opment to  a  wonderful  extent  of  the  country  traversed  by  the  introduction  and 
establishment  of  new  industries  for  which  it  is  peculiarly  adapted,  promoting 
better  mail  and  passenger  accommodations,  and  inaugurating  reasonable  water 
competition  to  rail  rates. 

The  members  of  this  committee  feel  that  their  duty  to  the  merchants'  associa- 
tion would  be  unfulfilled  without  an  expression  to  you  of  its  recognition  and  high 
a])pveciation  of  the  skillful  and  faithfnl  service  rendered  to  this  port  by  the  Engi- 
neer Corps  from  the  beginning  of  the  bar  and  river  improvement  to  the  present 
tiBJe. 


AIM'KNDIX    I.      liKi'OliT   <>K   ('ATTAIN  LIK^AS. 
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The  closure  of  New  liiU't,  iho-  rciuoviil  ol'  I'orinidahic  iialiiriil  oh.sl nicl ioii.s  from  tlio 
river  bed,  the  experimeiilal  jettien  at  Suovvh  Nhirsh,  the  achiiiiably  (leHijined  and 
effective  bar  driMl^er  ('<t}>c  Fear,  and  th(i  dee|)(iiiiii}^  of  navipd)h'  water  from  12  feet 
to  20  feet  aUki^  attest  the  entire  success  of  one  of  tlie  most  8ci(!ntilic  and  economical 
l)r()ji>cts  ever  (U'vised  by  this  viUuai)it^  arm  of  the  General  Government  in  the  river 
and  hai'bor  work. 

We  are,  sir,  vours,  obedienllv,  James  Simcunt, 

C.  W.  WouTii, 
R.  VV.  liicKs, 

Vonuutttcc  from  Ihr  Mcrchaiih^  Aatiocintion  of  W  ilminyton,  N.  C. 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers,  1 1  S.  .  1 . 


LETTER  OF  MESSRS.  ALEXANDER  SPRUNT  A  SON. 

Wilmington,  N.  C,  Novcmher  IS,  1900. 

Sir:  In  response  to  your  request  of  November  12  for  a  statement  from  us  in  refer- 
ence to  the  (k)vernment  project  for  an  achoraj^e  basin  at  this  port,  we  respectfully 
submit  the  following: 

The  business  of  our  firm  employs  8  cotton  compresses  and  500  laborers  at  this  port, 
and  100  agents  and  cotton  buyers  in  the  interior  of  North  Carolina,  South  Carolina, 
and  Georgia,  who  buy  for  us  and  ship  to  Wilmington  by  rail  and  by  ini:u;d  water- 
ways a  quarter  of  a  million  bales  of  cotton  annually,  the  ai)proximate  value  of  which 
at  current  prices  is  $12,500,000. 

This  cotton  is  by  us  shipi)ed  in  steamers  chartered  by  us  to  ports  abroad,  and  some 
of  tliese  ships  employed  by  us  bring  return  cargoes  of  commercial  fertilizers.  This 
is  only  a  part  of  tlie  trade  in  Wilmington  in  cotton  and  in  kainit.  A  large  business 
is  also  done  in  lumber  and  in  naval  stores,  and  there  is  an  increasing  import  of 
chemicals  and  salt  for  fertilizing  cotton  and  tobacco  fields. 

The  port  of  Wilmington  formerly  employed  sailing  vessels  and  small  steamers  aljout 
200  feet  in  length.  These  light-draft  craft  could  easily  anchor  in  the  harbor  or  pro- 
ceed to  wharves  without  serious  risk  in  favorable  weather.  In  recent  years  this  ])ort 
has  employed  a  nmch  larger  class  of  steamers,  measuring  from  325  feet  to  380  feet  in 
length,  for  which  there  is  no  room  to  anchor  in  the  stream  without  constant  danger 
of  grounding  on  their  anchors  and  of  obstructing  the  dredged  channel,  which  is  only 
about  200  feet  wide.  The  need  of  an  anchorage  basin  is  obvious.  The  port  requires 
a  depth  for  mooring  the  largest  vessels  which  the  bar  will  admit,  with  sufficient 
swinging  room  to  clear  the  river  channel,  which  should  be  unobstructed  at  all  times. 

In  this  connection  we  w^ill  recall  the  fact  that  Captain  Coghlan,  of  the  U.  S. 
cruiser  Ixaleigh,  which  visited  this  port  last  year,  stated  to  the  writer  that  lie  would 
gladly  bring  his  ship  up  to  Wilmington  if  there  was  sufficient  room  in  the  harbor 
for  the  Raleigh  to  swing  to  her  anchors.  Captain  Coghlan  added  that  we  needed  an- 
anchorage  basin  badly,  and  that  if  he  could  help  the  Wilmington  people  wdth  his 
official  testimony  to  obtain  it  they  were  welcome  to  his  assistance  at  any  time. 

There  is  no  lack  of  space  in  the  harbor,  which  would  afford  anchorage  and  shelter 
to  a  large  fleet  if  there  was  sufficient  depth  of  water. 

Yours,  obedientlv,  Alex.  Sprunt  &  Son, 

Capt.  E.  W,  Van  C.  Lucas, 

Corps  of  E))gineers,  U.  S.  A. 


L  21. 

ESTIMATE  OF  COST  OF  REMOVING  OBSTRUCTIONS  AT  MOUTH  OF 
BRUNSWICK  RIVER,  NORTH  CAROLINA. 

[Printed  in  Senate  Doc.  No.  130,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  January  '28^  1901. 
Sir:  1  have  the  honor  to  return  herewith  concurrent  resolution  of 
Congress,  adopted  by  the  Senate  Januaiy  25, 1901,  and  concurred  in  by 
the  House  of  Representatives  the  same  date,  as  follows: 

Resolved  by  the  Senate  {the  House  of  Representatives  concurring),  That  tfie  Secretary  of 
War  be  directed  to  transmit  to  the  Senate  an  estimate  of  the  cost  of  removing  the 
obstructions  at  the  mouth  of  Brunswick  River,  North  Carolina — 

eng  1901  99 
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and  in  compliance  with  the  terms  of  said  resolution  to  report  that  the 
work  of  removing  the  obstructions  at  the  mouth  of  Brunswick  River, 
North  Carolina,  will,  it  is  estimated  by  the  local  engineer  officer,  Capt. 
E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  cost  $1,000. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gei      Ihief  of  Engineers^ 

Xl.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 

L  22. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PAMLICO  RIVER  AT  WASH- 
INGTON, NORTH  CAROLINA. 

Washington,  N.  C,  My  17,  1900. 
Sir:  We,  the  undersigned  citizens  of  Washington,  N.  C,  respect- 
fully petition  that  the  harbor  line  for  the  port  of  Washington,  N.  C, 
on  Pamlico  River,  be  established. 

Walling  Lumber  Company, 
W.  B.  Walling,  President^ 
And  others. 

The  Honorable  Secretary  of  War. 

*  *  -X-  -x-  -x-  *  * 

[Second  indorsement.] 

U.  S.  Engineer  Office, 

Wilmington,  N.  C,  August  i,  1900. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended  for 
approval. 

E.  W.  Van  C.  Lucas, 
Captain.,  CorjM  of  Engineers. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  ^,  1900. 

Respectfully  returned  to  Captain  Lucas,  attention  being  invited  to 
the  provisions  of  section  11  of  the  river  and  harbor  act  of  March  3, 1899. 

If,  in  Captain  Lucas's  opinion,  the  establishment  of  harbor  lines  at 
Washington,  N.  C,  is  necessary  for  the  preservation  and  protection  of 
the  harbor,  he  will  submit  a  tracing  showing  the  lines  he  may  recom- 
mend for  adoption. 

By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 

Lieut.  Col.,  Corps  of  Engineers. 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Wilmington,  N.  C,  September  IJf,,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  establishment  of  harbor  lines  at  Washington,  N.  C,  is  not  abso- 
lutely necessary  for  the  preservation  of  its  harbor,  because  no  struc- 
ture can  be  built  there  without  the  authorit}-  of  the  Secretary  of  War, 
required  by  section  10,  river  and  harbor  act  of  March  3,  1899. 

But  the  establishment  of  harbor  lines  would  save  considerable  future 
work  at  the  district  office,  the  Chief  of  Engineers'  office,  and  the  Sec- 
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rotjiry  ol"  Waf's  by  ohviat in*^'         iieccssity  of  t'oi-wardin^'-  a 

soparati^  a))|)li(a(i()n  for  the,  Sccrctarv's  ai)i)roval  in  cjicli  particular 
('as(\  It  would  also  save  to  the  a])])licants  coiisidei'able  loss  of  time 
incident  to  forwarding  to  Washuijj^ton  for  such  approval,  which  is,  1 
understand,  the  ])rinci])al  reason  why  the  within  petition,  si<^ned  l)y 
tiu^  l(Midino-  shippeis  of  tlie  ])Iu('e,  was  sul)iuitted. 

For  ri^asons  al)()\'e  di\scrihed,  the  recoinniendation  for  approval  in 
the  second  indorsement  was  irade,  and,  if  they  l)e  deemed  sudicient, 
the  accompany ino-  tracin<>''  sho  ,vs  the  harbor  lines  which  are  recom- 
mended for  adoi)ti()n.  In  the  event  of  its  ai)proval,  it  is  reconunended 
that  the  three  projectino-  piers  at  A,  B,  and  C  be  ])ei-mitted  to  remain 
as  at  present,  })ut  that  no  future  repair  or  renewal  of  same  outside  of 
the  liarbor  line  be  permitted. 

E.  W.  Van  C.  Lucas, 

Captain,^  Co7'2)h  of  EiKjineers. 

[Fiftli  iiulorsoineiit.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Sejjtembei'  19,  1900. 

Respectfully  returned  to  Captain  Lucas. 

This  office  is  in  doubt  as  to  the  scope  of  Captain  Lucas's  recom- 
mendation, whether  it  is  intended  to  recommend  the  adoption  of  both 
the  lines  indicated  on  the  map  as  having  been  suggested  by  Capt. 
W.  H.  Bixby  or  only  one  of  them. 

It  is  suggested  that  the  line  or  lines  recommended  be  drawn  solid, 
that  present  legends  be  erased,  and  that  they  be  marked  ''Proposed 
pierhead  line,"  or  "Proposed  pierhead  and  bulkhead  line,"  etc.,  as  the 
case  may  be. 

By  command  of  Brig.  Gen.  Wilson: 

Chas.  S.  Bromwell, 

First  Lieutenant,  Corps  of  Engineers. 

[Sixth  indorsement.] 

U.  S.  Engineer  Office, 
Wilmington,  N.  C,  Octoher  3,  1900. 
Respectfully  returned  to  the  Chief  of  Engineers. 
The  intention  of  the  fourth  indorsement  was  to  recommend  both  of 
the  old  lines  suggested  by  Capt.  W.  H.  Bixb}^,  the  inner  one  as  the 
limit  for  solid  structures,  and  the  outer  one  as  the  limit  for  open- 
work structures. 

The  suggestion  in  fifth  indorsement  has  been  complied  with  and 
tracing  returned  herewith  under  separate  cover. 

''Pierhead  line"  is  understood  to  mean  a  limiting  line  for  open 
structures,  and  "Bulkhead  line"  a  limiting  line  for  solid  structures. 

E.  W.  Van  C.  Lucas, 
Captain,  Corps  of  Engineers. 

[Seventh  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Octoher  9,  1900. 

Respectfully  forwarded  to  the  Secretary  of  War. 
Application  is  made  by  citizens  of  Washington,  N.  C,  for  estab- 
lishment of  harbor  lines  in  Pamlico  River  at  that  place. 


^  Not  printed. 
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The  matter  has  been  considered  by  Capt.  E.  W.  Van  C.  Lucas,  Corps 
of  Engineers,  the  local  officer,  and  his  reports  on  the  subject  will  be 
seen  by  reference  to  fourth  and  sixth  indorsements  hereon. 

I  recommend  that  the  lines  suggested  by  him  and  shown  on  the 
accompanying  tracing  be  approved,  and  that  the  Secretary  place  his 
approval  on  the  map  which  has  been  prepared  for  his  signature. 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^ 
U.  S.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  map  mentioned 
were  approved  by  the  Secretary  of  War  October  11, 1900,  the  approval 
being  indicated  on  the  map. 


L  23. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  CAPE  FEAR  RIVER  AT  SOUTH- 
PORT,  NORTH  CAROLINA. 

SouTHPORT,  N.  C,  May  1900. 
Sir:  The  authorities  of  the  city  of  Southport  respectfully  ask  that 
you  establish  a  dock  line  opposite  and  above  the  city  of  Southport,  at 
a  depth  of  about  20  feet  at  mean  low  water. 
Very  respectfully, 

J  AS.  A.  Williams,  Mayor. 
M.  C.  Guthrie,  Clerk. 

Maj.  Van  C.  Lucas, 

U.  S.  Engineer  Office^  Wilmington.^  N.  C. 
******* 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  26,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  authorities  of  the  town  of  Southport,  N.  C. ,  having  requested 
the  establishment  of  harbor  lines  in  the  Cape  Fear  River  opposite  and 
above  said  town,  the  subject  has  been  under  consideration  by  Captain 
Lucas,  the  district  officer,  who  submits  the  accompanying  tracing,^  on 
which  are  delineated  pierhead  and  bulkhead  lines,  which  he  states  are 
satisfactory  to  all  interests. 

I  recommend  that  the  lines  be  approved,  and  that  the  Secretary 
place  his  approval  on  the  tracing  which  has  been  prepared  for  his 
signature. 

John  M.  Wilson, 
Brig.  Geii.,  Chief  of  Engineers, 

U.  S.  Army. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  men- 
tioned were  approved  by  the  Secretary  of  War  under  date  of  Septem- 
ber 28,  1900,  the  approval  being  indicated  on  the  map. 


^  Not  printed. 


APPENDIX  M. 


IMiniOVEMENT  OF  WACCAMAW  RIVKR,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 


REPORT  OF  CART.  J.  C.  SAN  FOR  I),  CORI'S  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Waccamaw  River,  North  Carolina  and 

South  CaroHna. 

2.  Little  Pedee  River,  South  Carolina. 

3.  Great  Pedee  River,  South  Carolina. 

4.  Georgetown  Harbor,  South  Carolina. 

5.  Winyah  Bay,  South  Carolina. 

6.  Santee  River,  South  Carolina. 

7.  Wateree  River,  Soutli  Carolina. 

8.  Congaree  River,  South  Carolina. 


9.  Congaree  River,  South  Carolina,  from 
Gervais  Street  Bridge,  Columbia,  to 
Granby. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Wappoo  Cut,  South  Carolina. 

12.  Beaufort  River,  South  Carolina. 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


14.  Great  Pedee  River,  South  Carolina.  |  15.  Ashley  River,  South  Carolina. 


United  States  Engineer  Office, 

Charleston,  S.       July  19,  1901. 
General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  liscal  year  ending  J  une  30, 1901,  for  the  works  of  improvement  of 
rivers  and  harbors  in  this  district. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 

Captain  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  TJ.  B.  A. 


M  I. 


IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 

CAROLINA. 


reference  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  848,  annual  report  for  1880. 
For  map  of  river  see  page  1200,  annual  report  for  1889. 

1573 


1574     REFOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


WORK  OF  PAST  YEAR. 

Owing  to  the  small  balance  available,  nothing  could  be  done  except 
to  remove  the  most  troublesome  obstructions  from  the  channel  between 
the  mouth  and  a  point  about  122  miles  above.  The  work  was  done 
by  the  self-propelling  snag  boat  belonging  to  this  and  other  works. 
She  removed  from  the  channel  523  logs,  175  stumps,  and  385  snags. 
Six-hundred  and  twenty-four  overhanging  trees  and  2  cords  of  brush 
were  cut.  Miles  run,  about  350.  All  the  expenditures  during  the 
year,  $1,283.89,  were  for  maintenance.  This  amount,  together  with 
previous  expenditures  for  maintenance,  about  $25,325.91,  should  prop- 
erly ])c  added  to  the  amount  given  in  mone}^  statement  below  as  esti- 
mated amount  required  to  complete  the  project.  As  soon  as  funds  are 
available  it  is  proposed  to  make  a  survey  of  the  shoals  in  this  river  to 
ascertain  present  conditions,  with  a  view  to  revision  if  found  necessary 
of  the  estimate  for  completing  the  project. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  calendar  year  1900,  none. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1,  596.  25 

June  30,  1901,  amount  expended  during  fiscal  year   1,  283.  89 

July  1,  1901,  balance  unexpended   312.  36 

Amount  (estimated)  required  for  completion  of  existing  project   35,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  in  addition  to  the  balance  unexpended  July  1,  1901: 

For  works  of  improvement  |15,  000.  00 

For  maintenance  of  improvement   4,  500.  00 

  19,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  14, 1880  |15,  000 

Approved  March  3, 1881  10,  000 

Passed  August  2,  1882   4,  400 

Approved  July  5, 1884    6,  000 

Approved  August  5, 1886  15,  000 

Of  August  11, 1888   15,  000 

Approved  September  19, 1890  12,  500 


By  act  of  Congress — 

Approved  July  13, 1892  $10,  000 

Of  August  18, 1894   6,000 

Of  June  3, 1896   6,  000 

Approved  March  3, 1899  ...     3,  000 


Total   102,  900 


Total  expenditures,  including  June  30,  1901,  $102,587.64. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

Fish,  game,  and  vegetables  

16, 446 
1,375 

37,559 
4,634 

$484, 114 
275, 000 
251,380 
347, 500 

19, 081 
1,250 

38,  752 
5,520 

13, 326 
4, 307 
34, 667 
8, 231 
443 
2 

$274, 865 
603, 050 
206,500 
501, 954 
8, 579 
600 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

1, 231 
61,245 

15,000 

123, 118 

1,500 

75,  000 

1,481,112 
750,000 

66, 103 
17, 000 

1,328,369 
850,000 

60, 976 
10, 000 

1,595, 548 
500,000 

76,245 

2,231, 112 

83, 103 

2,178, 369 

70, 976 

2, 095, 548 
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Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Toils. 

Value. 

Tons. 

Value. 

Ol'TWA  111)  I'lU'.KiMTS. 

Lumber,  timber,  and  cord  wood... 

Rice  Jind  rice  flour  

Fish,  piine,  and  vegetables  

Total  

INWAKI)  KKKKiHTS. 

Miscellaneous  

(J  rand  total  

18, 817 
1,417 

r>7,  :il8 
3,  r)44 
039 

ir) 

$4 If),  710 
198, 380 
379, 90-1 
329, 950 
14,514 
5,500 

16, 855 
2, 273 
91,065 
5,429 
818 
26 

8299, 728 
272, 730 
486, 765 
266,910 
127, 3()4 
10, 200 

19, 625 
2, 000 
153,166 
6, 074 
1,924 
49 

8398, 750 
320, 000 
475, 000 
425, 575 
177,000 
4,  100 

81 , 780 
17,  518 

1,244,964 
875, 900 

116,466 
12, 000 

1,463,697 
600,000 

182, 838 

20, 550 

1,800,425 
513,750 

99, 298 

2, 120, 864 

128,466      2,063,697  203,388 

2, 314, 175 

Articles. 

1897. 

1898. 

^Tons. 

Value. 

Tons. 

Value. 

OUTWAUI)  FREIGHTS. 

19, 677 
2,000 
185, 900 
6,  313 
2, 344 
6() 

$454,200 
240,000 
535, 000 
390, 190 
142, 750 
19, 250 

15, 450 
2, 500 
206,200 
8,231 
744 
66 

$342, 500 
300,000 
575, 000 
684,405 
116, 750 
22, 625 

Lumber,  timber,  and  cord  wood  

Fish,  game,  and  vegetables  

Total  

216, 300 
25, 000 

1,781,390 
625,000 

233, 191 
25,000 

2,041,280 
625, 000 

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

241,300 

2,  406, 390 

258, 191 

2, 666, 280 

Articles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

21, 022 
3, 212 
329, 328 
10, 625 
880 
130 

$591,062 
514, 000 
859, 990 
542,  750 
29, 162 
47, 000 

21,092 
4,000 
417, 250 
4,780 
650 
115 

$632, 760 
640, 000 
938, 312 
346, 000 
26,000 
23, 000 

Cotton  

Timber,  lumber,  and  cord  wood  

Rice  and  rice  flour  ;  

Fish,  game,  and  vegetables  

Miscellaneous  

Total  

365, 197 
11, 625 

2, 583,  964 
551,250 

447, 887 

15, 000 
5,000 

2, 606, 072 

750,000 
125,000 

INWARD  FREIGHTS. 

Miscellaneous  

Fertilizers  

Grand  total  

376, 822 

3,135,214 

467, 887 

3,481,072 

The  vessels  engaged  in  traffic  on  this  river  are  steamers  and  tugboats  of  from  10  to 
300  tons  and  seagoing  schooners  of  from  300  to  500  tons,  pole  boats,  rafts,  etc.  At 
mean  low  water  about  12  feet  can  be  carried  from  Georgetown  to  Bucksville,  34  miles: 
about  7  feet  to  Toddsville,  38J  miles;  about  4  feet  to  Conway,  50  miles;  about  2  feet 
to  Worthams  Bridge,  97  miles. 

No  new  line  of  transportation  has  been  established. 
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List  of  vessels  plying  on  Waccammv  River,  North  Carolina  and  South  Carolina,  during 

calendar  year  1900. 


Name. 


Bayard  Hopkins  . 
Wm.  Linthicum. . 
Robt.  McClintoek 

E.  H.Murtin  

Chas.  Linthicum  . 

Waccamaw  

Venus  

Merchant  

Wm .  P.  Congdon  . 

Ruth  

S.  S.  Brewster  

F.  G.  Burroughs  . . 

Wm.  Elliott  

Henry  Lloyd  

Fearless. . ."  

Pender  

Bertie  

Socastee  

Enterprise  

Willie  

Madge  

Sprite  

Leilah  

Loretta  

Natoma  

Almont  


Character. 


Schooner  

...-do  

....do  

...-do  

...-do  

...-do  

....do  

Side-wheel  steamer. 

Screw  tug  

Side-wheel  steamer. 

Screw  tug  

Side-wheel  steamer. 

 do  

Screw  tug  

 do  

 do  

 do  

Barge  

 do  


Yacht 

 do 

 do 

 do 

 do 

 do 

 do 


Length.  Breadth. 


Feet. 
118 
112 
96 


104 
137.  7 
108 
147.7 

75.5 

81 

77.5 
125 
101 

40.  5 

58 

52.  7 

49.5 

47 

41.5 

40 

35 

37 

40 

40 

48.4 

40 


Feet. 
30 

27.6 
26.7 


26.4 

33.3 

29.4 

29.6 

18 

26 

18.5 

22 

31 

12.2 
11 

14.9 
9.8 
12 
12 


Depth. 


Feet. 


8 

7.4 


8.2 
14.5 
9.1 
5.4 
7.8 
4 

7.6 

6 
6 

4.8 


Draft  Gross 
loaded.!  tonnage. 


Feet. 
10.6 


8 

8.6 
10.6 
11.6 

5 


3.8 


4.5 
4.5 


M  2. 

IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  page  1111,  annual  report  for  1887. 
For  map  of  river,  see  pag-e  1214,  annual  report  for  1890. 

WORK  OF  PAST  YEAR. 

No  work  was  done  during  the  year  and  no  money  expended.  Pre- 
vious expenditures  for  maintenance  of  the  improvement,  about  |2,200, 
should  properly  be  added  to  the  amount  given  in  money  statement 
below  as  estimated  amount  required  to  complete  the  project.  As  soon 
as  funds  are  available  it  is  proposed  to  make  a  survey  of  the  localities 
in  this  river  requiring  improvement,  in  order  to  ascertain  present  con- 
ditions, with  a  view  to  revision  if  found  necessary  of  the  estimate  for 
completing  the  project. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  none. 

Mmiey  statement. 

July  1,  1900,  balance  unexpended   $250.  01 

June  30,  1901,  amount  expended  during  fiscal  year   21.  33 

July  1,  1901,  balance  unexpended   228.  68 

Amount  (estimated)  required  for  completion  of  existing  project   28,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing  June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement   $10,  000.  00 

For  maintenance  of  improvement   1,  000.  00 

  11,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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I<\)r  tliis  iniprovcincnt  the.  follow  in*;'  ;ii)[)r()i)i*ijilions  have,  been  made.: 


Hv  :icl  of  (\)nj;resH — 

or  Aii^Mist  11,  1888   $5,000 

Approved  ScpU'inbcr  U),  IHHO...   5,000 

Api)rovo(l  July  VA,  18U2   5,000 

Of  Au^UHt  18,  1804   4,000 

Of  June  .S,  1800   3,000 


Totiil   22,000 


Total  expenditures,  ineludinK'  Jnne  liO,  1001,  $21,771.32. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1892. 

1893. 

Tons. 

Value. 

$14,040 
15,500 
9,480 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood  

7()3 
78 
3,  315 

1,127 
150 
5,098 

$19, 540 
21,000 
15,424 

1,030 
175 
4,060 
13 

$20,050 
24,500 
12,310 
925 

Total  

INWAHO  KREKillTS. 

Grand  total  

4, 156 
458 

39, 020 
13, 740 

6, 375 
740 

55,964 
37,000 

5, 278 

875 

57,  785 
43,750 

4, 614 

52, 760 

7,115 

92,964 

6, 153 

101, 535 

Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood  

Miscellaneous  

1,075 
150 
6,250 

S24, 600 
24, 000 
21,000 

1,226 
312 
10, 400 

$19, 720 
37, 500 
35,250 

1,400 
500 
14, 400 
50 

$29, 000 
80,000 
64,000 
1,500 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

7,475 
900 

69, 600 
45,000 

11, 938 

500 

92, 470 
25, 000 

16,  350 
700 

174,500 
24, 000 

8, 375 

114,600 

12, 438 

117, 470 

17,050 

198,500 

Articles. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

777 
210 
11,500 
200 

$14, 650 
31, 500 
31,000 
10, 000 

850 
375 
10, 000 
200 

$17, 500 
45, 000 
20, 000 
10, 000 

Cotton  

Lumber,  timber,  and  cord  wood  

Total  

12, 687 
475 

87, 150 
13,250 

11,425 
475 

92, 500 
13, 250 

INWARD  FREIGHTS. 

Grand  total  

13, 162 

100, 400 

11,900 

105,  760 
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Commercial  statistics — Continued. 


Articles. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

1, 250 
475 
14,400 

}t27,  587 
76,000 
25, 200 

400 
250 
20, 000 

$12, 000 
40.  000 
40,000 

Cotton  

Lumber,  timber,  and  cord  wood  

Total  

16, 125 

128,  787 

20, 650 

3.000 
130 

92, 000 

75,000 
6,500 

INWARD  FREIGHTS. 

Fertilizers  

Miscellaneous,  general  merchandise  

Grand  total  

560 

16,000 

16,685 

144, 787 

23, 780 

173,500 

The  riv'er  commerce  is  carried  on  by  one  steamer  of  about  60  tons,  making  occa- 
sional trips  when  the  stage  of  water  permits,  and  by  pole  boats,  rafts,  etc.  Were  it 
not  for  snags,  about  3  feet  could  probably  be  carried  at  mean  low  water  to  the  head 
of  navigation. 

No  new  line  of  transportation  was  established  during  the  year. 


List  of  vessels  plying  on  Little  Pedee  River,  South  Carolina,  during  calendar  year  1900. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Loaded 
draft. 

Gross 
tonnage. 

Ruth  

6  pole  flats  

Side-wheel  steamer. . . 

Feet. 
81 

65 

Feet. 
26 
14 

Feet. 
4 
3 

Feet.  In. 
3  6 
2  6 

89 
30 

M  3. 

IMPEOVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  753,  annual  report  for  1873. 
For  special  description  see  page  845,  annual  report  for  1880,  and 
page  723,  annual  report  for  1879.  For  map  of  river  see  page  1180, 
annual  report  for  1889. 

WORK  OF  PAST  YEAR. 

On  account  of  the  small  balance  available  and  the  necessity  of  pro- 
viding from  this  balance  for  a  preliminary  examination  and  survey 
of  that  portion  of  the  river  between  Cheraw  and  the  Wilmington, 
Columbia  and  Augusta  Railroad  bridge  (report  printed  in  House  Ex. 
Doc.  No.  124,  Fifty-sixth  Congress,  second  session),  no  snagging  work 
could  be  done  except  to  remove  such  obstructions  as  entirely  blocked 
navigation.  The  snag  boat  ran  82  miles,  and  removed  9  logs,  4  stumps, 
and  19  snags.  The  snagging  plant  was  cared  for  and  necessary  minor 
repairs  made.  Of  the  expenditures  during  the  year,  11,795.23  was 
for  maintenance  of  the  channel  and  plant.  This  amount,  together  with 
previous  expenditures  for  maintenance,  about  $30,000,  should  properly 
be  added  to  the  amount  given  in  money  statement  below  as  esti- 
mated amount  required  to  complete  the  project.  As  soon  as  funds  are 
available  it  is  proposed  to  make  a  survey  of  the  shoals  between  the 
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niilroad  ln  i(lo-(»  and  (he  moulli,  lo  nsccrlaiii  picsdit  coiidit ions  iti  tJiis 
poi'tion  of  the  I'lNiM',  so  (lint,  willi  tlic  survey  iiijkU^  (Iui'Imo-  tli(5  year 
above  (lie  hridoe,  (Ih>  amount  now  re(iuired  to  eoinplete  tlie  })rojecican 
bo  ])i()i)ei  ly  estimated. 

Tins  river  is  tributary  to  the  eoUection  dist  rict  of  ( Jeor^etovvn,  S.  C.  (leor^relown 
is  its  ])ort  ot"  entry.    Amount  of  duties  eoUectecl  in  csiiendiir  year  1900,  noiui. 

M(m('\l  stdtciiirnf . 

July  1,  lt)00,  balance  unexpended   $2,  sm.  (V.\ 

-lune  30,  1901,  innount  expended  durin«;  liscal  year   2,  197.99 


Julv  1,  1901,  balance  unexpended   785.64 

July  1,  1901,  outstanding'  liabilities   108.48 

July  1,  1901,  balance  available   082. 16 


Amount  (estimated)  required  for  com])letion  of  existin<;  i)roject   5,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 

ini;  June  oO,  1908,  in  addition  to  the  balance  unex})ende.d 

July  1,  1901: 

For  works  of  improvement   $5,  500.  00 

For  maintenance  of  improvement   5,  000.  00 

  10,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  14, 1880. 
Approved  March  3, 1881. 


i;7,  000 
6,  000 

Passed  August  2, 1882   6,  000 

8,000 
20,  000 
20,  000 
12,  500 


Approved  July  5, 1884 

Approved  August  5, 1886  

Of  August  11, 1888  

Approved  September  19, 1890 . 


Bv  act  of  Congress — 

Approved  July  18, 1892   $10,  000 

Of  August  1 8,  1 894   6,  000 

Passed'  J une  8, 1 896   1 2,  000 

Approved  March  8, 1899  ...     4,  000 

Total   111,500 


Total  expenditures,  including  June  30,  1901,  $110,714.86. 


COMMERCIAL  STATISTICS. 


Articles. 

1891. 

1392. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

Miscellaneous  

6, 917 
1,483 
43, 649 
4,483 
250 

$130,400 
296, 300 
180, 372 
369, 308 
7,500 

7,087 
1,445 
72, 763 
4,422 
352 

$141, 640 
202, 300 
328, 448 
390, 950 
17, 600 

5, 117 
903 
75, 637 
4,746 
413 

$95, 255 
126, 350 
325,651 
206, 343 
20, 925 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

56,782 
5,562 

983,880 
383,  450 

86, 069 
6,  402 

1,080,938 
320, 100 

86, 816 
7,845 

774,524 
392, 350 

Grand  total  

62, 344 

1,367,330 

92,471 

1,401,038 

94,  661 

1, 166, 874 
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Commercial  statistics — Continued. 


Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood .... 

6,856 
1,027 
73, 682 
1,203 
457 

$180,340 
213, 850 
301,225 
60, 155 
23, 500 

6,382 
1,500 
95, 363 
1,870 
300 

$122, 330 
180, 000 
402, 350 
63, 750 
90. 000 

6,370 
1,250 
209, 666 
2,178 
500 

$152, 750 
200,  OUO 
558, 500 
99, 000 
15, 000 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

83,225 
7,800 

779, 070 
390, 000 

105, 415 
700 

858, 430 
35,000 

219,964 
10, 000 

1,025,250 
300, 000 



91,025 

1,169,070  106,115 

893,430 

229, 964 

1,325,250 

Articles. 

1897. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood. . . . 

Rice  and  rice  tlour  

Miscellaneous  

6, 577 
1,797 
92, 335 
1,980 
167 

$138, 365 
268, 620 
277, 609 
90, 000 
8, 350 

5,503 
2, 395 
51, 526 
2, 156 
200 

$128, 043 
287, 100 
226, 442 
122, 500 
10, 000 

3, 852 
2,625 
112,090 
3,080 
300 

$106, 499 
420, 000 
575, 960 
105, 000 
14, 000 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

102, 856 
11,321 

782,  944 
384, 970 

61,780 
13,500 

774, 085 
454,800 

121,947 
12, 125 

1,221,459 
471,250 

114,177 

1,167, 914 

75, 280 

1,228,885 

134, 072 

1,692,709 

Articles. 

1 

Tons. 

900. 
Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

3, 852 
3, 000 
115,000 
2,475 

124, 327 

20,000 
10,400 

154,727 

$115, 560 
480,000 
920,000 
110,000 

1,625,560 

500,000 
520,000 

2,645,560 

Cotton  

Lumber,  timber,  cord  wood,  cross-ties,  etc  

Total  

INWARD  FREIGHTS. 

Fertilizers  

Grand  total  

The  vessels  engaged  in  traffic  on  this  river  are  steamers  and  tugboats  of  from  10  to 
300  tons  and  seagoing  schooners  of  from  300  to  500  tons,  pole  boats,  rafts,  etc. 
No  new  line  of  transportation  has  been  established  during  the  year. 

List  of  vessels  plying  on  Great  Pedee  River,  South  Carolina,  during  calendar  year  1900. 


Name. 


Character. 


Length. 

Breadth. 

Depth. 

Draft 
loaded. 

Gross 
tonnage. 

Feet. 

Feet. 

Feet. 

Feet. 

118 

30 

9 

10.6 

269 

112 

27.6 

8 

9.6 

156 

96 

26.7 

7.4 

8 

164 

8 

125 

144. 2 

34.5 

is.  3 

16 

178 

104 

26.4 

8.2 

10 

131 

137.7 

33.3 

14.5 

10.6 

.  458 

147.7 

29.6 

5.4 

5 

405 

75.2 

18 

7.8 

68 

75.1 

30.1 

5.4 

4.5 

97 

81 

26 

4 

3.8 

89 

77.5 

18.5 

7.6 

50 

101 

25 

5 

4.5 

280 

130 

39.6 

5 

4.5 

318 

40.5 

12.2 

4.8 



13 

52.  7 

14.9 

3.4 



28 

40 

9 

3 

7 

58 

11 



18 

Schooner , 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 


Bayard  Hopkins  

Wm.  Linthicum  

Robert  McClintock  

E.  H  Martin  

J.H.Parker  

Chas.  Linthicum  

Waccamaw  do 

Merchant  

Wm.  P.  Congdon  

Two  Brothers  

Ruth  

S.  S.  Brewster  

Louisa  

Jno.  M.  Cole  

Henry  Lloyd  

Pender  

Loretta  

Fearless  


Side- wheel  steamer. . . 

Screw  tug  

Stern-wheel  steamer  . 
Side-wheel  steamer. . . 

Screw  tug  

Stern-wheel  steamer  . 
Side-wheel  steiimer. . . 

Screw  tug  

....do  

Yacht   

Screw  tug  
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M  4. 

IMPROVKMENT  OF  (JEOlKi KTOVV N  llAUr.OR,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  RETORTS. 

For  description  of  this  harbor,  project  for  improvement,  and  previ- 
ous operations,  see  annual  reports,  1881,  paj>cs  1036-1038;  1892, 
pages  1183  and  1184,  and  1893,  pages  1437  and  1438. 

WORK  OF  VAST  YEAR. 

The  drcdo'cd  cut  having  shoaled  and  narrowed,  it  was  redredged 
during  the  year  so  far  as  the  funds  remaining  since  the  completion  of 
the  work  in  1895  would  permit.  There  were  removed  7,509  cubic 
yards  of  nuul,  81  stumps,  and  8  logs,  restoring  the  channel  across  the 
bar  to  full  depth  for  a  width  of  about  125  feet.  The  work  was  done 
by  hired  labor,  using  Government  plant. 

The  project  being  completed  and  no  available  balance  remaining,  no 
further  report  will  be  made. 

Georgetown  ia  a  port  of  entry.  Amount  of  duties  t-ollected  in  the  calendar  year 
1900,  none. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1, 519.  29 

June  30,  1901,  amount  expended  during  fiscal  year   1,  076.  26 


July  1,  1901,  balance  unexpended   443.03 

July  1,  1901,  outstanding  liabilities   443. 03 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  of  1882    !?7, 000 

By  act  of  Congress — 

July  5, 1884   5,  000 

Augusts,  1886   5,000 

August  11, 1888   7,500 

September  19, 1890    8,  000 

July  13, 1892   12,  000 

44,  500 

Total  expenditures  to  June  30,  1901,  $44,056.97. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  of  Georgetown  Harbor  are  the  same  as  those  stated  for 
Winyah  Bay  in  my  report  on  the  latter  work. 
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M  5. 

IMPROVEMENT  OF  WINYAH  BAY,  SOUTH  CAROLINA. 
EEFERENCE  TO  PAST  REPORTS. 

For  original  project  see  annual  report  for  1885,  page  1164.  For 
report  by  Board  of  Engineers  see  annual  report  for  1889,  page  1114. 
For  reasons  for  construction  of  mud  dike  see  annual  report  for  1895, 
page  1351. 

WORK  OF  PAST  YEAR. 

Jetty  construction  under  continuing  contract  with  Mr.  R.  G.  Ross 
was  continued.  This  contract,  approved  June  10,  1897,  provides  for 
the  completion  of  the  jetty  work  on  or  before  July  1,  1902.  The  con- 
tractor earned  during  the  year  1264,326. 97.  In  the  previous  fiscal  vear 
he  had  earned  1273,744.27. 

From  July  to  April  work  was  done  on  the  south  jetty  only.  The 
mattress  foundation  of  this  jetty  was  completed  in  January.  In  order 
to  hasten  the  advance  of  the  superstructure  and  to  remove  as  quickly 
as  possible  a  shoal  which  obstructed  the  entrance  in  front  of  the  super- 
structure (at  one  time  during  the  year  this  shoal  practically  closed  the 
entrance),  the  latter  has,  since  February,  been  carried  up  to  high-water 
level  only,  with  steep  slopes  and  narrow  crest.  In  Februar}^,  March, 
and  April  a  number  of  mattresses  were  sunk  on  the  north  side  of  the 
south  jetty  foundation,  where  a  tendency  to  undermine  existed.  The 
suction  dredge  Winyah  Bay  has  worked  continuously  except  when 
undergoing  minor  repairs.  Her  work  has  been  done  on  the  entrance 
channel  parallel  to  the  south  jetty,  on  a  channel  nearly  parallel  to  the 
north  jetty  for  the  temporary  accommodation  of  shipping,  on  the 
Middle  Ground  Channel,  and  when  weather  would  not  permit  her 
working  on  the  bar,  on  a  troublesome  shoal  within  the  bay. 

The  accompanying  map  of  survey  just  made  shows,  as  compared 
with  the  map  accompanying  my  report  of  last  year,  a  marked  improve- 
ment, especially  in  width  of  entrance  channel,  where  a  decided  scorn- 
has  occurred.  The  shoal  which  obstructs  the  entrance  has  moved 
rapidly  seaward  as  the  south  jetty  superstructure  has  advanced,  and 
has  greatly  diminished  in  size.  There  is  an  available  depth  of  12  feet 
at  mean  low  water  from  the  ocean  to  the  bay. 

For  details  of  the  year's  work  reference  is  made  to  the  accompanying 
report  of  Assistant  Engineer  Reid  Whitford,  who  has  been  in  local 
charge  of  this  work,  as  well  as  of  the  improvement  of  rivers  tributary 
to  Winyah  Bay. 

The  sundry  civil  act  approved  March  3,  1901,  contains  the  following 
item  of  appropriation: 

Improving  Winyah  Bay,  South  Carohna:  For  continuing  improvement  of  harbor 
at  Winyah  Bay,  five  hundred  thousand  dollars. 

Work  being  now  in  progress  on  both  jetties,  so  that  it  can  proceed 
under  nearly  all  conditions  of  weather,  it  is  believed  that  a  large 
amount  of  jett}^  work  will  be  done  during  the  coming  year. 

The  estimate  in  mone}"  statement  below  of  funds  needed  is  intended 
to  provide  for  dredging  in  order  to  obtain  as  quickly  as  possible  a 
channel  of  the  required  depth  and  width  and  for  maintenance. 


APPENDIX  M— KKIMUrr  ok   CAl'TAIN  SANFOJil). 


1583 


W'iiiyali  Hay  is  Iributiiry  to  the  collection  district  ol'  ( ic(»i|;('towii,  S.  C'.  (JtsorKe- 
towii  is  its  port  of  entry.     Amount  of  <hitioH  colli'ctcd  in  t  lu;  calendar  year  M)()(),  none. 

MoiK  1/  stiff <nn oil. 

July  1,  l«)(H),  balance  unexpended   $550,  T.'U.  78 

Amount  appropriated  by  sundry  cix  il  act  approved  IVIarcii  :>,  HH)]   500,  000.  00 

1,05(),  7:U.  78 

June  .*)(),  hH)l,  amount  exju'iided  durin<,'  liscal  year   S04,  17.'i. 


Julv  1,  U)01,  balance  unexi)ended   752,5()].05 

July  1,  1901,  outytandiuK'  liabilities   106,  495.  38 

Julv  1,  1901,  balance  available   646,065.07 


July  1,  1901,  amount  covered  by  un('()m]»leted  contracts   489,897.77 

Amount  (estimated)  required  for  completion  of  existing'  project   852,750.00 

Amount  that  can  be  profitably  exj)en(led  in  liscal  year 
ending  June  .SO,  1903,  in  addition  to  the  balance  unex- 
pended July  1,  1901: 

For  works  of  improvement   $100,  000.  00 

For  maintenance  of  improvement   25,  000.  00 

  125,  000.  00 

Submitted  in  compliance  with  re<iuirements  of  sundry  (rivil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Amount  and  date  of  all  appropriations  for  this  work  arc  as  follows: 

By  act  of  Congress — 

Approved  August  5,  1886   $18,  750 

Of  August  1 1 ,  1 888   1 00,  000 

A])proved  September  19,  1890   100,000 

Approved  July  13,  1892   100,  000 

Of  August  18,  1894    110,  000 

Passed  June  3,  1896    20,  000 

Approved  June  4,  1897    350, 000 

Approved  July  1 ,  1898   450,  000 

Approved  March  3,  1899   58,500 

Approved  June  6,  1900    285,  000 

Approved  March  3,  1901   500,  000 

Total   2,092,250 

Total  expenditures,  including  June  30,  1901,  $1,339,688.95. 


List  of  contracts  in  force. 


Contract  for — 

Name  of  contractor. 

Date  of  ap- 
proval. 

Date  of  begin- 
ning. 

Date  of  com- 
pletion. 

Constructint^  jetties  at  Winvah 
Bay. 

R.G.Ross  

June  10,1897 

July   1,  1897 

July    1,  1902 

COMMERCIAL  STATISTICS. 


Articles. 

1896.           :  1897. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord 

wood  

Rice  and  rice  flour  

Fish,  game,  and  vegetables. 
Miscellaneous  

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

39, 550 
2,500 

78, 623 
9,170 
1,083 

10,  633 

f 618, 000 
400, 000 

680, 100 
512, 250 
20,  000 
1, 048, 000 

33, 500 
2, 100 

60,  738 
12, 645 
458 
10,  633 

$518,000 
320,000 

362, 500 
707, 700 
13,  750 
1, 146,  000 

32, 000 
2, 750 

41,  250 
11, 243 
325 
9,735 

$482, 500 
396, 000 

268, 750 
774,  630 
20, 000 
1, 046, 000 

23, 249 
3,735 

48, 397 
13, 086 
1,654 
866 

$538, 550 
597, 560 

356,955 
665,  788 
168, 500 
1,160,500 

141, 559 
29, 500 

3, 278,  350 
2,950,000 

120, 074 
29,  300 

3,  067, 950 
2,  750, 000 

97,  303 
27, 700 

2, 987, 880 
2, 600, 000 

90,  987 
29, 600 

3,  487, 853 
2, 850, 000 

171,059 

6, 228, 350 

149,374  5,817,950 

125, 003 

5,587, 880 

120, 587 

6,  337, 853 
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(hmmendal  statistics — Continued. 


Articles. 

1900. 

Tons. 

Value. 

OUTWARD  FKEIGIITS. 

Naval  stores  

17, 865 
2, 428 
11, 890 
03, 400 
1,750 
1,156 

$427, 878 
437,085 
751, 832 
409, 638 
175,000 
1,548, 000 

Cotton  

Rice  and  rice  flour  

Lumber,  shingles,  and  cross-ties  

Fish,  game,  and  vegetables  

Total  

98,  489 
31,150 

3,  749, 433 
3,000,000 

INWARD  FREIGHTS. 

Miscellaneous  

129, 639 

6, 749, 433 

One  new  line  of  transportation  was  established,  consisting  of  two  ocean  steamships, 
the  Georgetown  and  the  Wacccmiaw,  belonging  to  the  Atlantic  Coast  Lumber  Com- 
pany, and  plying  between  Georgetown  and  New  York.  These  vessels  are  described 
in  the  list  of  vessels  below. 


List  of  vessels  at  and  entering  ])ort  of  Georgetown,  S.  C,  during  the  calendar  year  1900. 


Name. 


Merchant  

Wm.  P.  Congdon  . 

Two  Brothers  

Ruth  

S.  S.  Brewster  

Louisa  

F.  G.  Burroughs . . 

John  IVl.  Cole  

Martha  Helen  

Frank  Sessoms — 

Bon  Accord  

Wm.  Elliott  

Henry  Lloyd  

Fearless  

Emma  A.  Twiggs . 

Pender   

Bertie  

Etta  

Win  yah  

Socastee  

Flora  Templt 


Character. 


Side- wheel  steamer. . 

Screw  steamer  

Stern- wheel  steamer 
Side-wheel  steamer. . 

Screw  steamer  

Stern-wheel  steamer 
Side- wheel  steamer. . 

 do  

Screw  steamer  

Stern-wheel  steamer 

Screw  steamer  

Side-wheel  steamer. . 

Screw  steamer  

 do  

 do  

 do  

 do  

Sloop  

Schooner  

Barge  

Sloop . 


Barge  

Screw  steamer. . . 
Screw  steamship 
 do  


Blanche  Creamer   Schooner . 

We  Go  do  .... 

Hugh  do  

Clipper  j  Sloop  

Leila  '  do 

Liza  Jane  do 

Enterprise  

E.  T.  Williams  

Saginaw  

Richmond  

Oneida  do  

Eutaw   Side-wheel  steamer 

Planter  do  

Waccamaw   Schooner  

E.  A.  Danenhower  '  do  

Cherubim  \  do  

Nellie  Floyd  j  do  

Bayard  Hopkins  [  do  

Wm.  Linthicum  do  

Robert  McClintock  |  do  

Warren  B.  Potter  |  do  

Chas.  H.  Sprague  j  do  

Jno.  C.  Gregory  |  do  

Willie  L.  Maxwell  :  do  

Oliver  Scofield   !  do  

Eliza  A.  Scribner  do  

Ida  C.  Schoolcraft  :  do  

J.H.Davis  1  do  


.icngth. 

Breadth. 

Depth. 

Gross 
tonnage. 

Feel. 

Feet. 

Feet. 

147.7 

29.6 

5.4 

405 

75.2 

18 

7.8 

68 

75.1 

30.1 

5.4 

97 

81 

26 

4 

89 

77.  5 

18.5 

7.6 

50 

101 

25 

5 

280 

125 

22 

6 

283 

130 

39.6 

5 

318 

82 

16. 

7 

7.4 

75 

86.6 

22.8 

3.6 

79 

67.3 

14.4 

5 

42 

101 

31 

6 

171 

40.  5 

12.2 

4.8 

13 

58 

11 

4 

18 

53 

13. 

2 

4.5 

16 

52.  7 

14. 

9 

3.4 

28 

49.5 

9. 

8 

3.5 

16 

47 

11 

3.3 

8 

43.2 

16. 

4 

6.1 

18 

47 

12 

4 

16 

34.8 

12 

8 

3.3 

7 

46.1 

14 

4 

4 

15 

44 

13 

7 

4.3 

18 

47.6 

14 

2 

3.4 

14 

31 

11 

2.9 

10 

31 

10 

2.5 

8 

40.8 

12 

5 

4.9 

17 

41.6 

12 

3.5 

17 

81 

21 

9 

97 

238 

34. 

3 

17.1 

1,835 

206 

33 

21.6 

1,437 
1, 322 

205.8 

29 

9 

18.6 

156 

29 

8 

7.8 

547 

155 

32 

8 

9.1 

499 

137.7 

33 

3 

14.5 

458 

116.6 

30 

2 

8.7 

228 

67.8 

21 

7 

7.2 

98 

136 

33 

15.4 

457 

118 

30 

9 

269 

112 

27 

6 

8 

156 

96 

26 

7 

7.4 

154 

130 

32 

4 

12 

368 

122 

30 

7 

9.5 

318 

140 

33 

8 

10.1 

379 

131.6 

32 

7 

9.5 

315 

130 

31 

5 

14.6 

393 

128. 4 

30 

9.2 

398 

134.3 

32 

6 

9.6 

320 

37 

11 

3.3 

13 
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7w.s7  of  rcstii'ls  al  (iinl  ciilcri ikj  porl  of  ( icoiujcloini,  >S'.  ('.,  eh: — (loiiliiiiicd. 


Nunio, 


Chanw^tor. 


CluirK's  (".  ListiT   KcliooiuT 

ruritiiii  do 

Wilson  juid  lluiitiiifj:  do 

.1.  II.  Piirkor  '  do 

Kminn  S  !  do  , 

Jolm  L  Snow  do  , 

Myra  W.  ^\n'i\r  I  do  . 


1.  Ilu/iird 
(Ji'orKo  Iv. Conf,Mlo:i. 

K.  11.  Martin  

Kebi'cca  Jv.  DonKlas.^ 

IVtcv  and  Lillio  

GoidVn  liall  

^lay  A.  FisluT  

("has.  Lintliicum  . . . 
J.A.Bocknian  

VtMUlS  

Willie  

Madge  

Sprite  

Lei  la  h  

Advanee  

Lorettn  

II  listed  

Syni  

Chioora  

Thistle  

Natoma  

l\'liean  

Wai)ella  

(reorgetown  

Waceaniav,'  

Almont  

Gardenia  (lornierlv 
White). 


.do , 
.do. 
.do. 
.do 
.do 
.do 
.do 


Yaeht  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

 do  

....do  

Naphtha  lannch  

 do  

....do  

Kerew  steamship  

 do  

Yacht   

Stern-wheel  steamer. 


Length. 


Fed. 
127 
Kf).  I 

irvi 
ml; 

(•)4 

107.! 
99. ; 
i:?l.! 

133 


138.8 

141 

124.2 


lot 

no.  7 
108 
10 

:{') 

37 

40 

25 

40 

42 

3(i 

25 

43.  (i 

48.4 

30 

30 
25G 
256 

40 

75 


Breadth, 


Fed. 
33 
28.7 

35 

34. 5 

20 

26.5 

27.  () 

31.1 

32.4 


33.9 
33.  5 
30.3 


Depth. 


2().  4 
31.2 
29. 4 

9 


9 
8 
7 

5 

11.5 
12 


42 
42 
h 

12.0 


Fed. 
9.3 
7.3 
11.  (i 
15.3 
5.5 
7.3 
7.5 
8.  4 
14.8 


3.9 
4.2 
2.5 
2.5 

14 

14 
5 

3.2 


1,359 
1,359 
4 
34 


The  following  letters  are  furnished  by  Mr.  AV.  D.  Morgan,  mayor  of  Georgetown, 
and  Mr.  E.  B.  Freeman,  vice-president  Atlantic  Coast  Lumber  Company: 

M.wor's  Office, 
Georgetown,  S.  C,  June  ^6,  1901. 

Dear  Sir:  Inclosed  find  commercial  statistics  for  Georgetown  and  Winyah  Bay, 
South  Carolina,  for  the  year  1900.  It  shows  a  slight  increase  in  the  total  amount  over 
the  previous  year.  The  most  notable  increase  in  volume  of  any  item  was  of  lumber. 
This  will  show  a  greater  increase  another  year,  and  when  the  extensive  plant  of  the 
Atlantic  Coast  Lumber  Company  is  completed  and  in  full  working  order  the  exports 
of  lumber  from  this  port  will  exceed  100,000,000  feet  annually. 

Another  coastwise  steamship  line  was  added  to  the  shipping  of  this  port  last  year, 
viz,  the  two  ships  of  the  Atlantic  Coast  Steamship  Company,  which  j^ly  between 
Georgetown,  New  York,  Boston,  and  other  northern  and  eastern  ports. 

We  are  reliably  informed  that  the  new  company  contemplates  building  four  more 
ships  for  the  business  of  this  port. 

The  ocean  entrance  to  Winyah  Bay  and  the  port  of  Georgetown  is  being  deepened 
in  a  very  satisfactory  manner,  and  justifies  the  claim  made  by  the  United  States 
engineers  in  charge  and  the  wisdom  of  (Congress  in  placing  the  building  of  the  jetties 
on  the  contract  i)laii.  There  is,  however,  a  barrier  to  the  full  enjoyment  of  deep 
water  on  the  ocean  entrance,  and  that  is  the  shallow  condition  of  the  inner  bay.  We 
are  informed  by  responsible  pilots  that  there  is  as  much  water  on  the  ocean  entrance 
at  present  as  in  the  inner  bay. 

Congress  should  make  adequate  appropriations  for  commencing  work  on  the 
inner  bay,  which,  I  understand,  has  already  been  surveyed  and  recommended  for 
improvement.  If  it  were  possible  to  do  so,  I  would  like  to  see  this  work  placed 
under  contract,  also,  so  as  to  give  our  growing  commerce  the  full  and  speedy  benefit 
of  deep  water  from  the  wharves  at  Georgetown  to  the  ocean.  Besides,  in  my  opinion, 
the  contract  system  would  result  in  a  great  saving  to  the  Government. 
Yours,  very  truly, 

W.  1).  Moroan,  Mayor. 

Mr.  Reid  Whitford, 

U.  S.  Assistant  Engineer,  Georgetovm,  S.  C. 

ENG  1901  100 
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Atlantic  Coast  Lumber  Company, 

Georgrfoir)},  S.  C,  June  £6,  1901. 
My  Dear  Mr.  Whitford:  I  beg  to  Hiibniit  thc>  following  to  verify  my  letter  of  one 
year  ago : 

We  have  now  completed  our  No.  1  mill,  consisting  of  double-cutting  band  and 
regaw;  also  our  No.  2  mill,  consisting  of  two  double-cutting  bands  and  resaw;  also 
No.  4  mill,  with  double-cutting  band.  These  three  mills  have  an  aggregate  capacity 
of  250,000  feet  per  day.  No.  3  mill  is  nearing  completion.  This  mill  will  have  two 
double-cutting  bands  and  extra  large  gang,  with  a  capacity  of  200,000  feet  per  day. 

We  have  also  completed  30  brick  dry  kilns  for  the  curing  of  the  lumber,  together 
with  one  pier  1,600  feet  long  by  90  feet  wide.  We  also  have  under  construction 
and  nearly  complete  one  storage  shed  800  feet  by  160  feet.  All  the  above  mills  will  be 
in  full  operation  before  the  1st  of  January.  Total  capacity,  450,000  feet  per  day,  or 
about  125,000,000  feet  per  annum. 

One  of  the  large  steel  steamers  referred  to  in  my  former  letter  is  now  at  the  dock 
taking  on  1,750,000  feet  of  dressed  lumber  for  Canada.  These  steamers,  as  you  are 
aware,  have  been  plying  regularly  between  this  port  and  northern  ports  since  August 
last. 

Our  shipments  from  this  port  for  the  past  twelve  months  have  been  about 
25,000,000  feet. 

We  have  been  considerably  inconvenienced,  and  have  not  been  able  to  load  these 
steamers  to  their  full  capacity  owing  to  the  lack  of  water,  not  only  over  the  outer  bar, 
but  also  within  the  bay. 

We  hope  your  effort  in  behalf  of  this  harbor,  in  the  way  of  deepening  the  channel 
from  this  port  to  the  Atlantic  Oeean,  w.ill  be  crowned  with  the  greatest  success. 
With  best  wishes,  I  am,  yours,  very  truly, 

E.  B.  Freeman,  Vice-President. 

Mr.  Reid  Whitford, 

U.  S.  Assistant  Engineer,  Georgetovm,  S.  C. 


report  of  assistant  engineer  reid  whitford. 

United  States  Engineer  Office, 

Georgetonm.,  S.  C,  June  30,  1901. 

Captain:  I  have  the  honor  to  report  as  follows  on  improving  Winyah  Bay,  South 
Carolina,  for  fiscal  year  ending  June  30,  1901 : 

Mr.  R.  G.  Ross,  contractor,  continued  the  construction  of  the  north  and  south  jet- 
ties, using  on  the  latter  57,017.92  square  yards  mattress  foundation,  89,505.76  tons 
large  stone,  and  36,846.32  tons  small  or  ballast  stone.  This  extended  the  jetty  built 
to  partial  dimensions  2,660  feet  to  about  6  feet  above  low  water,  and  1,975  feet  to 
about  4  feet  above  that  level,  leaving  still  an  apron  of  mattress  and  ballast  stone  2,548 
feet  in  advance  of  this  superstructure,  making  a  total  of  21,051  feet  from  the  South 
Island  shore. 

The  north  jetty  was  extended  1,289  feet  in  a  due  easterly  direction  parallel  to  the 
south  jetty,  using  16,749.38  square  yards  of  mattress  foundation,  9,074.07  tons  large 
stone,  6,153.21  tons  small  or  ballast  stone,  constructing  1,200  feet  of  the  jetty  to  about 
4  feet  above  low-water  level,  leaving  a  mattress  foundation  about  500  feet  in  advance 
of  this  superstructure. 

In  placing  the  large  stone  in  the  cross  section  it  was  so  arranged  to  make  the  crest 
as  sharp  and  the  slopes  as  steep  as  they  would  stand. 

To  prevent  further  undercutting  of  the  south  jetty  on  the  upper  or  northern  side, 
a  number  of  mats  were  sunk  along  the  base  as  a  protecting  apron.  The  square  yards 
of  mattresses  and  tons  of  ballast  stone  are  included  in  the  above  amounts,  and  their 
positions  are  shown  on  the  accompanying  tracing  of  a  survey  of  the  north  jetty, 
south  jetty,  and  middle  ground  channels  just  completed. 

The  suction  dredge  Winyah  Bag,  owned  and  operated  by  the  United  States,  con- 
tinued excavating  in  all  three  channels,  without  the  service  of  which  it  would  prob- 
ably not  have  been  possible  to  maintain  sufficient  depth  to  accommodate  the  growing 
commerce  of  the  port.  The  dredge  removed  from  these  channels  a  total  of  327,390.46 
cubic  yards  of  material. 

In  addition  to  this  work  the  dredge  removed  a  total  of  23,702.63  cubic  yards  from 
shoal  at  beacon  No.  1,  in  Winyah  Bay,  working  there  only  at  such  times  when  the 
water  was  too  rough  for  operating  in  the  other  channels. 

The  dredge  was  kept  in  excellent  repair  and  has  been  thoroughly  overliauled. 
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Of  tlu'  lolal  amount  expended  on  tlie  cnlirc  work  I  I  per  (-('nl  was  foi-  iiiaintcnan<;o 
and  8()  per  cent  for  iniprovenient. 

Tlie  aceompanyinjj:  tracing'  shows  a  fj;eneral  improvenieiil,  holli  on  norlli  jelty  and 
south  jetty  channels,  as  also  on  middle  <xround  channel,  ail  of  thesi;  ha\  in^'  w  idened 
and  deepened,  the  controlling'  depth  now  heinj,'  12  feet,  on  a  very  narrow  st rip  of 
shoal  iti  the  south  jetty  chaniu'l,  w  hich  has  a  dtn-ided  tendency  to  disappear  as  tlu; 
stone superstructuri^  isadvan(;e(l  seaward.  In  the  north  j(!tty  channel  tlu;  controlliu}^ 
depth  is  about  10  feet,  witii  a  ten<lency  to  deepen.  The  middle  ground  channcd  has 
increased  in  depth  from  lU  to  lii  feet.  Depths  above  referred  to  m(;an  low  water. 
Very  respectfully,  your  obedient  servant, 

Keii)  Wihtkoui), 
Assistant  Engineer. 

Capt.  J.  C.  Sanford, 

Corps  of  Engineers^  U.  S.  A. 


M  6. 

IMPROVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  description  of  river  see  page  916,  annual  report  for  1880.  For 
full  history  of  work  see  page  1036,  annual  report  for  1886.  For  new 
project  and  map  of  river  see  pages  1184  and  1186,  annual  report  for 
1881).  For  statement  showing  comparative  cost  of  dredging  by -con- 
tract and  by  hired  labor  see  pages  1171  and  1172.  annual  report  for 
1896,  and  page  1459,  annual  report  for  1897.  For  miscellaneous 
expenses  see  pages  1458  and  1459,  annual  report  for  1897. 

WORK  OF  PAST  YEAR. 

Dredginfy  was  done  in  the  Estherville-Minim  Creek  Canal  so  far  as 
the  available  funds  would  permit.  The  work  done  consisted  in  widen- 
ing and  deepening  the  canal  over  a  length  of  1,918  feet  and  in  redredg- 
ing  over  a  length  of  639  feet,  where  caving  of  the  banks  had  caused 
shoaling.  In  all,  79,443  cubic  yards  of  mud,  257  stumps,  and  7  logs 
were  removed. 

The  sawmill  owned  by  the  United  States  was  operated  by  hired  labor 
for  supplying  such  lumber  as  was  needed  from  time  to  time  for  repair 
of  plant  or  revetment,  A  total  of  212  logs,  of  which  198  were  cut 
during  the  year,  were  hauled  and  cut  up,  making  29,000  feet  B.  M.  of 
lumber.  Forty-seven  cords  of  wood  were  cut,  and  246  cords  hauled 
to  the  canal  bank  to  be  used  as  fuel  for  steam  plant. 

Considerable  work  was  done  in  reading  tide  gauges  and  compiling 
data  for  use  in  connection  with  a  suit  brought  against  the  United 
States  by  the  Lowndes  estate  for  alleged  damage  to  rice-land  drainage 
due  to  the  construction  of  the  Mosquito  Creek  Canal.  This  suit  was 
discontinued,  at  the  plaintiff's  request,  June  28,  1901. 

Of  the  expenditures  of  the  year,  $1,676.08  is  chargeable  to  main- 
tenance. This  amount,  together  with  previous  expenditures  for  main- 
tenance, about  $11,000,  is  added  to  the  amount  given  in  money  state- 
ment below  as  estimated  amount  required  to  complete  the  project. 

This  river  ia  tributary  to  the  collection  district  of  Georj?etown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  none. 
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Money  statement. 

July  1,  1900,  balance  unexpended   |6,  742.  32 

June  30,  1901,  amount  expended  during  fiscal  year   6,  704.  32 

July  1,  1901,  balance  unexpended   38. 00 


Amount  (estimated)  required  for  completion  of  existing  project   194,676.08 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 

June  30, 1903,  in  addition  to  the  balance  unexpended  July  1, 

1901: 

For  works  of  improvement   $35,  000.  00 

For  maintenance  of  improvement    13,  000.  00 

  48,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


Bv  act  of  Congress — 

Approved  March  3,  1881  . . .  $22,  000 

Passed  August  3,  1882   20,  000 

Approved  July  15,  1884  ....  15,  000 

Approved  August  5,  1886. . .  18,  750 

Of  August  11,  1888   24,  000 

Approved  September  19, 1890  30,  000 


By  act  of  Congress — 

Approved  July  13,  1892   $30,000 

Of  August  18,  1894   40,000 

Passed  June  3,  1896   48,  000 

Approved  March  3,  1899  .. .  20,  000 


Total   267,750 


Total  expenditures,  including  June  30,  1901,  $267,712. 


(COMMERCIAL  STATISTICS. 


Rece'vpls  and  shipments. 


Articles. 

1891. 

1892. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood... 

Rice  and  rice  flour  

Fisii,  game,  and  vegetables  

29, 187 
5,000 

34, 948 
2,200 
■  15 
243 

$525, 000 
850, 000 
116, 400 
150, 000 
1,500 
20, 700 

35, 100 
5,500 
44,750 
3. 220 
34 
219 

$540, 000 
800,000 
155,  200 
175, 000 
1,700 
18, 900 

40, 200 
5,500 
53, 400 
30, 000 
45 
3.S7 

$552, 000 
700,000 
159,300 
150,000 
2, 300 
30.  ,500 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

71,588 
28, 667 

1,663,600 
1,080,000 

88, 823 
21, 700 

1,  690, 800 
1,085,000 

129, 482 
21, 700 

1,594,100 
1,085,000 

100,255 

2,  743, 600 

110, 523 

2, 775, 800 

151,182  2,679,100 

Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons.  Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood... 

Rice  and  rice  flour    

Fish,  game,  and  vegetables  

Miscellaneous  

Total  

INWARD  FREIGHTS. 

31,700 
4, 200 
57, 300 
1,600 
34 
294 

$482, 000 
575, 000 
223, 800 

48, 000 
•  1,750 

19, 450 

28, 250 
3,750 
61,900 
3, 520 
50 
220 

$420, 000 
450, 000 
211,000 
120, 000 
2,500 
21, 300 

34,250 
3,500 
72, 766 
2,200 
150 
269 

$547, 000 
427, 000 
161, 600 
95,000 
7,500 
11,500 

95, 128 
20,300 

1,350, 000 
1,025,000 

97, 690 
20,000 

1, 224, 800 
1,000,000 

113, 135 
21,000 

1,249, 600 
955, 000 

Grand  total  

115,428 

2,375,000 

117,690     2,224,800  j  134,135 

2, 204, 600 
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Receijdx  aiul  shijunnils — (JoiilimuMl. 


Articilos. 

1897. 

1898. 

1899. 

TOIIH. 

Value. 

8570,000 
480,000 
1(12  fiOO 

1 30!  boo 
9,000 

16,440 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

('otton  

LuinluM-,  timbor,  and  cord  wood  

37, 000 
4,000 
48  Hi)0 

21!  12:) 

90 
241 

37, 075 
4,2(X) 
44  K5() 
•3, 300 
100 
280 

r>77, 000 
495, 000 
147  500 
160i()00 
10,000 
16, 300 

:}.5,  400 
3, 7.50 

86,  KiO 
4,400 

ir>o 

267 

$88;?,  500 
600, 000 
223,  (KXJ 
150,000 
17,500 
17,500 

Total  

INWAK1>  FRKIGHTS. 

111,306 
22, 900 

1,367,940 
792,000 

89, 805 
22, 400 

1,405,800 
798,000 

130, 127 
24,200 

1,892,100 
787,000 

134, 206 

2, 159,940 

112,205 

2,203,800 

154,327  i  2,679,100 

1 

Articles. 

1900. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

30,100 
4,200 
96, 400 
28,000 
40 
350 

$474,000 
660,000 
212,000 
140,000 
2,200 
34,000 

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

Total  

159,090 
20, 000 

1,522,200 
1,100,000 

INWARD  FREIGHTS. 

MLseellaneous  

Grand  total  

179,090 

2, 622, 200 

The  commerce  on  the  river  and  canal  is  carried  on  by  steamers  of  from  10  to  300 
tons,  small  sailing  craft,  pole  boats,  rafts,  etc.  About  4  feet  can  be  carried  at  mean 
low  water  through  the  canal  ami  to  the  head  of  the  Santee  River. 

No  new  line  of  transportation  has  been  established  during  the  year. 

The  following  letter  regarding  the  commerce  of  the  river  and  canal  has  been 
furnished  by  Mr.  Ehrich,  of  Georgetown,  with  statistics  for  1900.  (For  several  years 
past  he  has  kindly  furnished  these  statistics,  and  is  well  informed  as  to  the  value  of 
the  Santee  traffic. ) 

Georgetown,  S.  C,  June  38,  1901. 

Dear  Sir:  I  beg  to  hand  you  herewith  a  statement  of  statistics  for  Santee  River  for 
the  past  year,  which  I  trust  you  will  find  in  order. 

For  several  reasons  the  past  year  was  not  a  good  one  for  agriculture;  hence  the 
decrease  in  cotton  and  rice.  The  completion  of  several  new  sawmills  in  Georgetown — 
in  fact,  the  largest  lumber  plant  in  the  world  being  located  here,  depending  some- 
what on  the  Santee  River  for  its  supply  of  logs — has  very  much  increased  the  receipts 
of  logs.  In  my  last  letter  I  mentioned  the  importance  of  the  improvement  of  South 
Santee,  its  inland  route  through  to  Georgetown  by  the  Minim  Creek  Canal.  The 
great  importance  of  this  improvement  is  very  apparent  to  anyone  familiar  with  the 
conditions. 

Further,  I  beg  to  remain. 

Yours,  truly,  Louis  S.  Ehrich. 

Mr.  Reid  Whitford, 

U.  S.  Assistant  Engineer,  Georgetown,  S.  C. 
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List  of  vessels  plying  on  Santee  River,  South  Carolina,  during  the  calendar  year  1900. 


Character. 


Length. 


Breadth. 


Depth. 


Draft 
loaded. 


Side-wheel  steamer . . 
Stern-wheel  steamer. 

Screw  tug  

 do  

 do  

Sloop  

 do  

Schooner   

 do  

Sloop  

;!!!!do!!!!!!!!!!!!!!!! 

Side-wheel  steamer . . 

Yacht  

 do  

 do  

Stern- wheel  steamer. 


Feet. 
130 
86.6 
42.8 
31.3 
52.7 
47 
34.8 
44 

47.6 

31 

31 

40.8 
156 
40 
40 

48.4 
75 


Feet. 
39, 
22, 
10. 
11. 
14. 
11 
12. 
13, 
14, 
11 
10 
12, 
29, 


Feet. 
5 


3.6 
4.5 
3.7 
3.4 


2. 
2. 

4.9 
7.8 

4 
3 

4.2 
3.2 


Feet. 
4.5 
3 


M  7. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  914,  annual  report  for  1880. 
For  survey  and  project  for  improvement  see  page  1034,  annual  report 
for  1881.    For  map  of  river  see  page  1190,  annual  report  for  1889. 

WORK  OF  PAST  YEAR. 

Owing  to  the  small  balance  available,  no  work  was  done,  except  to 
maintain  and  care  for  the  snagging  plant. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  none. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1,  356.  58 

June  30,  1901,  amount  expended  during  fiscal  year   724.  30 

July  1,  1901,  balance  unexpended   632.  28 

July  1,  1901,  outstanding  liabilities   69.66 

July  1,  1901,  balance  available   562.  62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1901   6,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


.By  act  of  Congress — 

Approved  March  3,  1881  $8,  000 

Passed  August  2,  1882   15,  000 

Approved  July  5,  1884   5,  000 

Approved  August  5,  1886          7,  500 

Of  August  11,  1888   12,000 

Approved  September  19, 1890  12,  500 


By  act  of  Congress — 

Approved  July  13,  1892  $2,500 

Of  August  18,  1894   2,500 

Passed  June  3, 1896   5, 000 

Approved  M  arch  3,  1899  ... .    2,  500 

Total   72,500 


Total  expenditures,  including  June  30,  1901,  $71,867.72. 


AIM'KNDIX    M  -  UKl'OKT  OK  (  ATTAIN  fc»ANFUKD. 


{'O.M.MKKCIAI,  STATISTICH. 
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Articles. 


)l'TWAKI)  KUKIGHTS. 


Naval  stores  

Cotton  

Lumber,  timber,  and  cord  wood 

Rice  and  riee  tlonr  

Miscellaneous  


Total  

INWARD  KKKI(iin> 

Miscellaneous  

cirand  total  


1891. 

1892. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

ITf) 
•210i 

«i,2r)0 

2r),  460 

700 
595 

$7,000 
30,890 

3, 600 
766 
17 

$3(;,  000 

40, 426 
42 

220 

12, 

161 

8,750 

230 
12 

10,000 
216 

(i05i 

39,210 

1,456 

46,640 

4, 626 

86, 684 

400 

12,000 

788 

39,400 

1,617 

31,045 

l,005i 

51,210 

2, 244 

86,040 

6, 242 

117,729 

Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

196 
248 
16, 010 
10 

$1,540 
20, 070 
40. 300 
.^00 

193 
112 
20,010 
22 
240 

$1,375 
13,500 
50, 200 
750 
5, 740 

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

1,167 
30, 000 

$44,025 
60,000 

Miscellaneous  

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

206  !  5,024 

1,825 

44,000 

16, 670 
1,345 

67, 434 
26,900 

20, 577 
1,120 

71, 565 
56.000 

32,  992 
2,010 

148, 025 
85,500 

18,015 

94,334 

21,697 

127,565 

35,002 

233,525 

Articles. 

1897. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARB  FREIGHTS. 

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

1,245 
40, 000 
110 
215 

$33, 800 
80, 000 
5,000 
4,000 

1,270 
80,000 
110 
188 

$33, 800 
160, 000 
6,250 
4,000 

230 
108,000 

$19, 200 
216,000 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

40 

1,000 

41, 570 
2, 200 

122, 800 
80,000 

81, 568 
2,000 

204, 050 
70, 000 

108, 270 
900 

236, 200 
36, 000 

43, 770 

202, 800 

83,568 

274,050 

109,170  j  272,200 

Articles. 

1900. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Timber  

93,000 
24 

$137, 000 
18,000 

INWARD  FREIGHTS. 

Merchandise  

Grand  total  

93, 024 

155,000 

Of  the  commerce  stated  above  for  1898  and  1899  only  the  item  of  timber  was  car- 
ried by  river,  the  remaining  items  having  been  hauled  away  from  the  river  and 
shipped  by  rail. 

One  new  transportation  line  was  established,  consisting  of  two  small  steamers  for 
furnishing  supplies  to  logging  camps. 


1592      REPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

List  of  vessels  plying  on  Wateree  River,  South  Carolina,  during  calendar  year  1900. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Draft, 
loaded. 

Gross 
tonnage. 

Janie  

Screw  tug  

Feet. 
42.8 
31.3 

Feet. 
10.5 
11.2 

Feet. 
4.5 
3.7 

Feet. 

17 
10 

Otto  

 do  

M  8. 


IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140,  annual  report  for  1885. 
For  map  of  river  see  page  1191,  annual  report  for  1889.  For  project 
and  estimate  for  lock  and  movable  dam  at  Granby  see  page  1184, 
annual  report  for  1896. 

WORK  OF  PAST  YEAR. 

No  work  was  done  during  the  year  and  no  money  expended.  Pre- 
vious expenditures  for  maintenance  of  the  improvement,  about  $11,150, 
should  properly  be  added  to  the  amount  given  in  money  statement 
below  as  estimated  amount  required  to  complete  the  project.  As  soon 
as  funds  are  available  it  is  proposed  to  make  a  survey  of  the  shoals 
requiring  improvement,  in  order  to  ascertain  their  present  condition, 
with  a  view  to  revision,  if  found  necessary,  of  the  estimate  for  com- 
pleting the  project.  If  the  lock  and  dam  now  under  construction  at 
Granb}^  is  to  be  utilized  when  completed,  it  is  essential  that  the  shoals 
below  Granby  be  first  removed  to  the  project  depth  of  4  feet  at  low 
water.  To  remove  these  by  the  time  of  completion  of  the  lock  and 
dam  will  require  larger  appropriations  than  have  heretofore  been  made 
for  this  work. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
IS  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  nothing. 

Money  statement. 

July  1,  1900,  balance  unexpended   $326. 18 

July  1,  1901,  balance  unexpended   326. 18 


Amount  (estimated)  required  for  completion  of  existing  project   23,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  ],  1901: 

For  works  of  improvement   $14,  000.  00 

For  maintenance  of  improvement   3,  500.  00 

 '■   17,  500.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

l^or  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  August  5, 1886   $7, 500 

Of  August  11,  1888    7,500 

Approved  September  19, 1890    5, 000 

Approved  July  13, 1892   5, 000 

Of  August  18, 1894   4,000 

Passed  June  3, 1896   2,  000 


Total 


Total  expenditures,  including  June  30,  1901,  $30,673.82. 


31,  000 
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lica'lj)(.s  <iii(l  ship7tinils. 


ArlicU'M. 

IHyi. 

1892. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

l,17(i 
25 

S15, 840 
5, 000 

2, 773 
313 

824,025 
8,000 

1,350 
566 

«16,750 
12, 875 
1,500 

Miscellaneous  

75 

Totrtl  

1,501 

20, 840 

3,08(] 

32, 025 

1,981 

31, 125 

INWAKI)  KRP:I(}HTS. 

Miscellaneous  

m) 

27, 000 

600 

30,000 

800 

40,000 

2, 401 

47,840 

3,686 

62,025 

2, 781 

71,125 

Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

274 

$5, 260 

350 
443 
8,000 

$2,500 
13, 200 
20,000 

610 
125 
14, 637 
735 

$14, 750 
20,000 
33,600 
15, 5.50 

Lumber,  timber,  and  cord  wood  

7,500 

25, 500 

Total  

INWARD  FREIGHTS. 

Miscellaneous  

Grand  total  

7,  774 
200 

30,  760 
10, 000 

8, 793 
200 

35,700 
10,000 

16, 107 

2,200 

83,900 
95,000 

7, 974 

40, 760 

8,993 

45,700       18,307  178,900 

Articles. 

1897. 

1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Naval  stores  

240 
20 
40, 100 
97 

S5,000 
3,000 

83, 200 
1,900 

400 
475 
80,000 
87 

87,000 
16,000 
160,000 
1,700 

Cotton  

Lumber,  timber,  and  cord  wood  

Miscellaneous  

Total  

INWARD  FREIGHTS. 

Miscellaneous  

270 
88,000 
426 

SIO,  400 
176,000 
5,300 

40,457 
400 

93, 100 
17,000 

80, 962 
400 

184,700 
17, 000 

88, 696 

191, 700 

Grand  total  

40, 857 

110, 100 

81, 362 

201, 700 

88,  696 

191. 700 

Articles. 

1900. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

121, 333 
30 

$177, 000 
20,000 

INWARD  FREIGHTS, 

Grand  total  .•  

121, 363 

197, 000 

Of  the  commerce  stated  above  for  1898  and  1899,  only  the  item  of  timber  was  car- 
ried by  water,  the  remaining  items  having  been  hauled  away  from  the  river  and 
shipped  by  rail. 

One  new  transportation  line  has  been  established,  consisting  of  two  small  steamers, 
for  furnishing  supplies  to  logging  camps. 
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List  of  vessels  plying  on  Congaree  River,  South  Carolina,  during  the  calendar  year  1900. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Draft, 
loaded. 

Gross 
tonnage. 

Janie  

Screw  tug  

Feet. 
42.8 
31.3 

Feet. 
10.5 
11.2 

Feet. 
4.5 
3.7 

Feet. 

17 
10 

Otto  

 do  

M  g. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA,  FROM 
GERVAIS  STREET  BRIDGE,  COLUMBIA,  TO  GRANBY. 

REFERENCE  TO  PAST  REPORTS. 

For  original  project  and  estimate,  see  annual  report  for  1896,  pages 
1182-1189.  For  operations  to  June  30,  1900,  see  annual  report  for 
1899,  page  1542,  and  for  1900,  pages  1864-1867. 

WORK  OF  PAST  YEAR. 

Work  under  the  contract,  approved  May  16, 1900,  with  Mr.  George  W. 
Waring,  of  Columbia,  S.  C. ,  for  the  construction  of  a  lock  keeper's 
house  and  other  necessay  buildings  was  completed  in  September. 

Proposals  for  constructing  the  lock  and  the  abutment  for  the  dam 
were  opened  August  23;  and  a  contract  for  the  work,  with  the  Evans- 
ville  Contract  Company,  of  Evansville,  Ind.,  the  lowest  bidder,  was 
approved  October  20.  The  amount  of  the  contract,  on  the  basis  of 
estimated  quantities,  is  $77,621,  and  the  contract  time  of  completion, 
January  30,  1902.  Work  under  this  contract  was  begun  November  20, 
and  has  since  been  in  progress,  but  with  numerous  interruptions  due 
to  freshets.  The  cofferdam  is  now  about  five-sixths  completed,  con- 
siderable grading  has  been  done,  and  most  of  the  plant  needed  for  mix- 
ing concrete,  handling  rock,  and  pumping  out  cofferdam  had  been 
installed. 

A  portion  of  the  irons  needed  for  the  lock  had  been  purchased  and 
stored.  Plans  for  steel  lock  gates  had  been  prepared  and  approved 
and  proposals  for  furnishing  the  necessary  steel  were  opened  June  29. 

A  topographical  survey  of  both  banks  of  the  river  was  made  in 
November  and  December  from  the  lock  site  to  the  Gervais  Street 
Bridge  to  determine  limits  of  overflow.  Cross  sections  of  the  site  at 
5-foot  intervals  were  taken  before  work  was  begun  by  the  Evansville 
Contract  Compan}^  Four  current  measurements,  at  different  stages  of 
the  river,  were  made. 

For  details  of  the  work  reference  is  made  to  the  appended  report 
of  Assistant  Engineer  W.  A.  Leland,  Avho  has  been  in  local  charge 
throughout  the  year. 

The  sundry  civil  act  approved  March  3,  1901,  contains  the  following 
item : 

Improving  Congaree  River,  South  Carolina:  For  continuing  improvement  from 
Gervais  Street  Bridge,  Columbia,  to  Granby,  fifty  thousand  dollars. 
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Money  stdtcniciif . 

.lulv  1,  \\m,  balanc(Miiu'Xi>(Mi(l('(l  $145,  088. ;«) 

Amount  iippropriiiti'd  by  suiulry  civil  act  approved  Marcli      1901    50,000.00 


1<)5,  088.  aO 

.lunc  ;U),  1901,  amount  cxiu'udcd  during'  tiHcal  year   11,  ."{45.  83 


July  I,  1901,  balance  unexpended   183,742.47 

July  1,  1901,  outstundini,'  liabilities   ()65.  56 


July  1,  1901,  balam-e  available   183,076.91 


July  1,  1901,  amount  covered  by  uncompleted  contracts   76,410.87 


Amount  (estimated)  required  for  completion  of  existing  project   50,  000.  00 

Amount  that  can  be  profitably  expended  in  lis(;al  year  end- 

in»2;  June  30,  1903,  in  addition  to  the  balance  unexpended 

July  1,  1901: 

For  works  of  improvement  $50,  000.  00 

For  maintenance  of  improvement   4,  000.  00 

  54,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Amount  and  date  of  all  appropriations  for  this  work  are  as  follows: 

By  act  of  Congress — 

Approved  March  3,  1899   $50,000 

Approved  June  6, 1900   100,  000 

Approved  March  3,  1901   50,000 


Total   200,000 

Total  expenditures  to  June  30,  1901,  $16,  257.  53. 


List  of  contracts  in  force. 


Contract  for— 

Name  of  contractor. 

Date  of  ap- 
proval. 

Date  of  be- 
ginning. 

Date  of  com- 
pletion. 

Lock  keepers   house  and 

Geo.  W.  Waring  

May  16,1900 

May  26,1900 

Sept.  26, 1900 

other  buildings. 

Lock  and  abutment  

Evansville  Contract  Co  

Oct.  20,1900 

Nov.  29,1900 

Jan.  30,1902 

KEPORT  OF  MR.  W.  A.  LELAND,  ASSISTANT  ENGINEER. 

Columbia,  S.  C,  Jane  29,  1901. 

Captain:  I  have  the  honor  to  submit  the  following  annual  report  of  the  work  done 
on  Congaree  River,  between  Gervais  Street  Bridge,  Columbia,  S.  C,  and  Granby. 

The  Evansville  Contract  Company  started  work  on  their  contract  to  construct  a  lock 
and  abutment  November  20, 1900,  and  work  was  carried  on  continuously  to  date.  The 
principal  work  of  the  year  was  building  the  cofferdam  around  site  of  proposed  lock 
and  installing  plant  for  mixing  concrete  and  handling  rock. 

COFFERDAM. 

No  special  style  of  coffer  is  called  for  in  specifications.  Contractors  are  required  to 
build  a  coffer  of  such  strength  and  tightness  as  to  thoroughly  protect  the  works  which 
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they  surround,  and  the  price  of  same  is  to  be  included  in  the  price  per  unit  of  con- 
crete, excavations,  etc. 

The  style  selected  by  contractors  as  best  adapted  to  the  local  conditions  is  about  as 
follows:  Two  parallel  lines  of  stringers,  spaced  12  feet  across  stream,  are  connected 
together  with  bolts.  This  line  of  stringers  is  submerged  and  kept  about  3  feet  from 
the  bottom  of  the  river.  Immediately  above  these  is  placed  another  tier  of  stringers, 
which  are  kept  about  2  feet  above  low  water.  Two-inch  plank,  placed  in  touch  with 
the  upper  and  lower  stringers,  are  driven  to  bed  rock  and  spiked  to  the  upper  tier  of 
stringers.  The  space  between  the  two  tiers  of  plank  is  filled  with  earth,  planked  over 
at  top,  and  weighted  down  with  rock. 

Construction  of  coffer  started  December  10,  1900,  and  on  March  25,  1901,  was 
within  three  days  of  completion  when  river  rose  13  feet  above  top  of  coffer,  carrying 
away  about  40  feet  and  washing  out  most  of  the  filling  along  entire  line.  This  was 
the  first  of  six  freshets,  rising  from  10  to  15  feet  above  top  of  coffer,  with  just  enough 
interval  between  rises  to  allow  for  repairs  and  very  little  extension  of  coffer. 

The  material  used  at  first  for  filling  in  between  the  outer  and  inner  walls  of  coffer 
was  the  sand,  loam,  and  clay  mixture  obtained  at  root  of  coffer.  This  was  easily 
washed  out  by  freshets,  and,  after  filling  in  the  washouts  three  times  with  the  same 
material,  the  contractors  decided  to  use  red  clay  obtained  from  a  hill  about  500  feet 
from  bank.  This  has  held  well.  About  600  feet  of  cofferdam  will  be  necessary  to 
surround  the  lock  site.    About  500  feet  of  this  has  been  completed. 

PLANT. 

The  permanent  cement  shed  has  been  located  on  top  of  a  hill  about  300  feet  from 
the  lock.  A  spur  track  has  been  built  from  the  Seaboard  Air  Line  Railroad  at  Cayce 
station  to  this  shed.  The  stone  crusher  has  been  located  just  across  the  track  from 
the  cement  shed.  Crushed  stone  v>^ill  be  elevated  by  belt  and  buckets  to  a  rotary 
screen  above  the  stone  bins.  These  bins  are  provided  at  bottom  with  trap  doors  that 
discharge  the  stone  through  chutes  to  the  mixer  cars.  A  cubical  concrete  mixer 
of  125  cubic  feet  capacity  is  located  between  the  cement  shed  and  the  lock.  Sand 
will  be  loaded  on  flat  boats  from  a  shoal  about  4  miles  below  the  lock,  towed  by  a 
small  steamer  to  the  site,  and  brought  from  the  flats  to  sand  platform  in  front  of 
cement  shed  by  cars  operated  on  an  incline.  The  supply  cars  will  first  take  the 
charge  of  sand,  then  cement,  and  lastly  rock,  will  be  shoved  by  hand  to  top  of  mixer, 
and  dumped  into  a  movable  hopper  over  mixer  door.  Concrete  cars  will  run  direct 
from  mixer  along  wing  wall  of  lock  to  main  lock,  where  a  turntable  will  be  provided. 
The  track  for  concrete  cars  will  be  on  a  trestle  independent  of  the  framing  but  near 
enough  to  it  to  dump  into  the  w^all  without  touching  the  casing.  Steam  for  running 
the  crusher,  pumps,  and  mixing  engine  is  obtained  from  two  40-horsepower  boilers 
connected  together  near  the  crusher.  Most  of  this  plant  is  installed  and  ready  for 
work. 

Two  derricks  are  erected  on  the  shore  opposite  the  lock  to  hoist  out  the  rock 
blasted  from  rock  site.  These  are  operated  by  two  independent  hoisting  engines. 
A  hoisting  engine  and  derrick  are  located  at  the  site  of  the  abutment,  but  the  derrick 
has  not  yet  been  raised. 

The  following  additional  work  has  been  done  by  contractors: 


Cubic 
yards. 

Price  per 
cubic  yard. 

Total. 

Earth  excavation  

1,304 
743 
50 

80.44 
.59 
3.96 

$573. 76 
438.37 
198.00 

Embankment  

Rock  excavation  

CEMENT. 

The  contractors  submitted  samples  of  Atlas,  Lehigh,  and  Dragon  cements  for  test. 
No  exhaustive  tests  were  made  of  the  two  last-named  brands,  as  this  oflice  was  noti- 
fied shortly  after  samples  were  received  that  contract  had  been  closed  with  the  Atlas 
Cement  Company,  subject  to  our  specifications.  A  number  of  tests  were  made  from 
sample  barrels  of  Atlas  cement  sent  from  the  factory  and  from  the  lot  stored  at 
Port  Royal,  and  the  cement  has  so  far  come  up  to  the  requirements. 
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IKONS  |.()U  I,()("K. 

IMuiiH  wvrv  unidv  lor  the  lu»ll(>\v  iron  (|noins,  vjilvc  fraiiicH,  line  liookn,  ladders, 
simbbin;^'  l)osts,  i)ivots,  pivot  plates,  jrate  aiiclioraires,  crih-line  liook  boxes,  and  ^ate- 
voke  boxes.  These  vvei'e  advertised  for  in  small  lots  on  ten-day  proposals  and  have 
Ueen  received  and  stored. 

LOCK  (i.VTKS. 

Plans  were  made  for  steel  lock  ji,ates  with  heel  and  miter  j)osts  The  horizontal 
mend)ers  ari' steel-built  beams.  The  upstream  face  is  curved  and  the  downstream 
face  strait;ht.  These  beaujs  are  si)aced  so  that  each  takes  k'ss  than  th(;  load  it  can 
safely  carry.  Sheathing'  is  three-ei<;hths  inch  steel  plates,  riveted  to  beams  and 
posts. 

The  members  composing  these  ^ates  wiu-e  advc^rtised  for  on  Mav  29  and  bids  were 
opened  June  29,  1901. 

SURVEYS. 

A  topo<j;raphical  survey  of  both  banks  of  the  river  from  lock  site  to  (^ervais  Street 
Bridge,  a  distance  of  li}  miles,  was  made  in  Novend)er  and  I)ecend)er,  1900.  A  line 
of  levels  was  run  from  the  zero  of  the  Weather  Bureau  jiuajje  at  i)ier  No.  3,  (iervais 
Street  Bridge,  and  internu'diate  bench  marks  established  on  both  banks  of  the  river 
between  this  bridge  and  the  lock  site.  These  levels  checked  on  a  previously  estab- 
lished bench  mark  at  lock  siti'  within  0.007  of  a  foot.  The  basisof  the  topo<;raphical 
survey  was  a  line  oi  stakes  on  either  side  of  the  river  put  in  with  transit  and  steel 
ta"])e.  This  line  started  at  lock  site  and  followed  uj)  the  west  bank  of  river  to  and 
across  (Jervais  Street  Bridge,  and  down  east  side  of  river  to  abutment  site  and  across 
to  starting  point.  Notes  were  platted  by  latitude  and  (le})arture,  using  the  southwest 
corner  of  Cxovernment  lot  on  west  side  of  river  as  origin  of  coordinates.  The  error 
of  closure  was  one-half  foot  in  latitude  and  the  same  in  departure.  Topography  was 
tilled  in  by  the  stadia  method,  using  the  located  stakes  as  starting  and  checking 
l^oints.  Levels  were  run  and  contours  located  from  low-water  line  in  river  to  the 
contour  20  feet  above  low  water.  Observations  were  taken  on  Polaris  for  true  meri- 
dian, and  notes  of  survey  were  referred  to  this  meridian. 

Previous  to  commencement  of  work  by  contractors  the  area  covered  by  the  lock, 
wing  walls,  embankment,  etc.,  was  divided  into  cross  sections,  spaced  5  feet  apart, 
and  soundings  and  levels  were  taken  on  these  lines  abont  every  5  feet.  Current 
measurements  at  stages  from  2  to  8  feet  above  low  water  were  taken,  and  summary 
is  given  below : 


Gauge  reading. 

Mean  ve- 
locity. 

Discharge. 

2  feet  

Ft.  per  sec. 
2. 72 
3.03 
3. 21 
3.30 

Ca.ft.per  sec. 

8, 460 
12,810 
16, 525 
19,761 

4  feet  

5.9  feet  

8  feet  

These  measurements  w^ere  taken  in  the  following  manner:  A  portion  of  the  river 
was  selected  where  the  bottom  M  as  very  nearly  uniform.  A  characteristic  section 
of  the  bottom  was  obtained  by  sounding  with  gradnated  pole.  A  small  rope  was 
stretched  across  the  river  just  above  the  section  selected,  and  tightened  so  as  to  clear 
the  water.  Tags  were  put  on  this  rope  every  25  feet  until  opposite  bank  was 
reached.  A  pole,  leveled  so  as  to  just  clear  the  bottom  of  the  river,  w^as  started  at 
each  of  these  tags  in  succession.  An  observer,  stationed  about  20  feet  downstream 
from  the  line,  called  the  time  that  poles  passed  his  range  to  another  observer  sta- 
tioned 100  feet  farther  downstream.  The  lower  observer  noted  the  time  when  they 
crossed  his  range,  and  the  elapsed  time  and  the  known  section  of  the  river  gave  the 
necessary  data  for  determining  the  mean  velocity  and  discharge. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Leland,  Assistant  Engineer. 

Capt.  J.  C.  Sanford, 

Corps  of  Engineers,  U.  A. 
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M  lO. 

IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  INCLUDING  SULLIVAN 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  history  of  operations  to  June  30,  1888,  see  page  970,  annual 
report  for  1888.  For  modified  project,  including-  estimates,  see  page 
1150,  annual  report  for  1889.  For  full  history  of  all  operations  up  to 
and  including  the  completion  of  the  jetties,  with  full  discussion  of  the 
projects  and  costs,  see  page  1189,  annual  report  for  1896.  For  project 
for  securing  a  depth  of  26  feet  at  low  water  from  the  ocean  to  deep 
water  inside  the  harbor,  see  pages  1551-1557,  annual  report  for  1899. 

WORK  OF  PAST  YEAR. 

No  stone  work  was  done. 

The  sea-going  suction  dredge  OharlesUm  has  continued  work  through- 
out the  year,  except  when  laid  up  for  current  repairs,  and  has  removed 
and  dumped  287,206  cubic  3^ards  of  material.  During  the  greater  part 
of  the  year  she  has  worked  on  the  new  range  across  the  outer  bar,  now 
known  as  the  "  Eastern  channel,"  referred  to  in  my  last  annual  report 
and  on  which  between  May  1  and  June  30,  1900,  she  had  increased  the 
depth  from  15.9  to  19.2  feet  at  mean  low  water.  During  the  year  the 
depths  and  widths  in  this  channel  have  constantl3dncreased,  no  deterio- 
ration having  at  any  time  been  shown  b}^  the  frequent  surveys  that  have 
been  made  there.  The  present  least  depth  is  21  feet  at  mean  low  water. 
The  material  removed  is  soft  mud,  much  of  which  does  not  settle  in  the 
bins  but  is  carried  out  with  the  overflow;  and,  while  the  dredge 
removed  and  dumped  from  this  channel  onl}^  150,895  cubic  yards,  it  is 
certain,  from  the  depths  and  widths  gained  and  from  the  character  of 
the  material,  that  a  much  larger  quantity  was  in  fact  removed.  She 
also  removed  from  the  old  or  southeast  channel  across  the  outer  bar 
35,715  cubic  3^ards,  to  ease  the  turn  around  the  ''North  Breaker." 
About  19  feet  at  mean  low  water  can  now  be  carried  through  this 
channel.  Dredging  was  continued,  the  work  being  done  mostly  during 
storm}'  weather,  through  the  shoal  which  obstructed  the  entrance  to 
the  jetty  channel  at  its  inner  end.  This  has  been  deepened  to  21  feet, 
widened  and  straightened,  and  since  Ma}^  6  has  been  lighted  by 
range  lights.  A  small  shoal  in  the  jetty  channel  proper  was  also 
dredged  to  21  feet.  From  this  and  the  inner  shoal  just  mentioned 
100,566  cubic  3^ards  were  removed.  In  consequence  of  the  above  work 
there  is  now  an  available  depth  of  24  feet  at  mean  low  water  f i-om 
Charleston  to  the  ocean.  Numerous  partial  surveys  have  been  made 
as  well  as  a  complete  survey  of  the  jetty  channel  and  its  approaches,  a 
map  of  which  accompanies  this  report.  For  a  detailed  account  of  the 
year's  dredging  Avork  and  the  results  of  surveys  reference  is  made  to 
the  appended  report  of  Assistant  Engineer  James  P.  Allen. 

The  river  and  harbor  act  approved  March  3,  1899,  authorized  the 
construction  of  a  large  sea-going  dredge  at  a  cost  not  exceeding 
$150,000,  to  be  used  toward  obtaining  a  channel  26  feet  deep  at  mean 
low  water  from  Charleston  to  the  ocean,  under  the  project  submitted 
November  18,  1898,  referred  to  above.    At  the  opening  of  bids  for 
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tilis  work  Aii«ius(,  2S,  ISDll,  only  one  hid  \v;is  i'cccm vcd  and  (liis  was 
('\c'(\ssivt\  l*ric(\s  of  malcrials  and  l;ilK)r  luiviii*;-  fallen,  aiitliorily  was 
•iTJintod  »lulv  7,  IIXH),  to  pri^puic  new  plsuis  and  spccilicjitions  and  to 
rcadvortise  the  work  under  tlu^  inodilied  })laiis.  IVids  were  opened 
November  "27,  11)00,  and  a  contract  was  approved  ,Ianuary  15,  1901, 
with  the  Petersbiirw-  Iron  Works  Company  of  IVtershurg,  Va.,  for 
tiie  construction  of  thedredj^-e,  at  a  cost  of  >:^144,:iOO,  th<M*onti-act  time 
of  compU'tion  hein^-  November  ^^4,  l!)Ol. 

At  tlu*  (Mul  of  tlu^  year  about  ll-i  ])er  cent  of  the  hull  had  been  com- 
pU'ted,  but  no  work  had  Ixmmi  done  on  the  ])ropeirmi^-  oi-  ])um])in<( 
machinery. 

The  above-mentioned  lid-foot  i)roject  provides  foi- obtainino-  the  pro- 
posed chamiel  by  tlie  operation  of  the  (JJuirlcsinn  and  the  laroe  dredj^c 
now  under  consti  uction.  Funds  are  r(vs])ect fully  ask(Ml  for  the  opera- 
tion of  both  of  th(\se  dredjj^es.  This  dredoino-.  down  to  a  depth  of  2\ 
feet,  mio-ht  properly  be  considerinl  as  fallinti'  within  the  former  21- 
foot  project,  as  in  order  to  s(M'urea  permanent,  dee]),  straight  chaniud 
throuo'h  the  shoal  in  front  of  the  jetty  entrance,  formed  of  material 
carried  out  from  the  jetty  channel,  mostly  durino-  and  just  after  the 
construction  of  the  jetties,  it  will  be  necessary  to  cut  this  shoal  down 
from  its  present  height  of  10.6  feet  below  low  Avater  (see  appended 
map).  Of  the  amount  authorized  by  the  river  and  harbor  a(;t 
approved  July  13,  1892,  to  be  appropriated  for  the  21-foot  project, 
there  still  remains  to  be  appropriated  $208, 00(). 

Charleston  is  a  port  of  entry.  Anionnt  of  duties  collected  in  the  calendar  year 
1900,  $48,064.21. 

Money  statements. 

26-FOOT  PROJECT. 


July  1, 1900,  balance  unexpended  $175,  000.  00 

June  30, 1901,  amount  expended  during  fiscal  year   2,  387. 14 


July  1, 1901,  balance  unexpended   172,  612.  86 

July  1, 1901,  amount  covered  by  uncompleted  contracts   144,  300.  00 


Amount  (estimated)  required  for  completion  of  existing  project   110, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<     1903,  in  addition  to  the  balance  unexpended  July  1, 1901   45,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

21-FOOT  PROJECT. 

July  1, 1900,  balance  unexpended  ^$49,  010. 18 

June  30, 1901,  amount  expended  during  fiscal  year   31,865.53 


July  1, 1901,  balance  unexpended    17, 144.  65 

July  1, 1901,  outstanding  liabilities   2,  467.  34 


July  1, 1901,  balance  available   14,  677.  31 


Amount  (estimated)  required  for  completion  of  existing  project   208,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1, 1901: 


For  works  of  improvement   $30,  000.  00 

For  maintenance  of  improvement   25,  000.  00 

  55,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


^Balance  stated  in  annual  report  for  1900  as  unexpended,  wa.v  too  large  hy  $0.53, 
the  amount  of  Auditor's  settlements  Nos.  11941  and  11944  aggregating  $0.53. 
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For  this  improvement  the  following  appropriations  have  been  made: 

By 


Bv  act  of  Congress — 

Approved  June  18,  1878..  $200,000 

Approved  March  3, 1879  .  200,  000 

Approved  June  14, 1880  . .  170,  000 

Approved  March  3, 1881  .  175,  000 

Passed  August  2, 1882 ... .  300,  000 

Approved  July  5, 1884  . . .  250,  000 

Approved  August  5, 1886  .  187,  500 

Of  August  11, 1888  ■.  350,  000 

Total  expenditures  to  June  30,  1901,  154,  157. 


act  of  Congress — 

Approved  Sept.  19, 1890  . .  $370,  000 

Approved  July  13, 1892  . .  225,  000 

Approved  March  3, 1893. .  750,  000 

Approved  August  18, 1894  450, 000 

Approved  March  2, 1895  .  500,  000 

Approved  June  6, 1900. . .  220,  000 


Total 
742.  49. 


4,  347,  500 


List  of  contracts  in  force. 


Contract  for — 

Name  of  contractor. 

Date  of  ap- 
proval. 

Date  of  be- 
ginning. 

Date  of  com- 
pletion. 

Constructing  sea  -  going 
suction  dredge  com- 
plete. 

Petersburg  Iron  Works  Co  

Jan.  15, 1901.. 

Jan.  31, 1901.. 

Nov.  24,  1901 

COMMERCIAL  STATISTICS. 
[Does  not  include  trade  between  Charleston  and  other  points 


same  collection  districts.] 


Arrivals  and  clearances  of  vessels  and  commerce  at  Charleston,  jS.  C,  from  January  1, 

1875,  to  December  31,  1899. 

ARRIVED. 


Year. 


Coastwise. 


No.      Tons.  Crew 


504 
471 
400 
396 
383 
441 
412 
410 
345 
425 
375 
901 
927 
a  924 
6  339 
c'410 
(Un 
^,'388 
/338 
.^327 
/i369 
i333 
/458 
'k  420 
^403 
VI 425 


382, 018 
340,439 
324, 919 
322,527 
326, 681 
388, 026 
399, 732 
384, 690 
277,538 
304, 382 
268, 477 
550, 209 
656, 949 
601,771 
481,718 
600,  776 
680,  776 
625, 880 
566, 923 
574, 423 
625, 121 
583, 438 
782, 031 
708,175 
728, 917 
749, 419 


11,949 
10,113 
9,885 
9, 623 
10, 027 
20, 641 
10, 377 
9, 446 
7,629 
9, 822 
9,637 


9,  708 
13, 677 
15,  695 
14,  705 
13, 106 
13, 155 
14, 328 
14, 251 
19, 135 
16, 740 
18, 632 
19, 159 


Foreign  ports. 


American  vessels. 


No.  Tons.  Crew 


13,144 
11,898 
13, 972 
19,935 
12, 505 
12,412 
9,430 
4,807 
3,002 
3,910 
2,344 
3,714 
7,074 
7,  750 
6,985 
7,205 
4,  665 
5,138 
6,  622 
4,765 
5,569 
7,058 
3, 495 
9,  347 
15,417 
1, 428 


326 
335 
308 
455 
319 
327 
272 
224 
157 
145 
97 
131 
199 
252 
216 
242 
179 
193 
202 
137 
197 
170 
125 
251 
499 


Foreign  vessels. 


Total. 


No.     Tons.  Crew 


198 
224 
336 
329 
249 
191 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 
150 
87 
108 
100 
57 
74 
107 
91 
82 
74 


101,272 
105,480 
163, 368 
121,503 
110,  771 
121,077 
105, 647 
113, 768 
134,076 
106, 233 
114,507 
67, 257 
72, 921 
87, 101 
81,518 
119, 199 
69, 091 
92, 532 
100, 213 
51,666 
75, 564 
133, 486 
109, 043 
95,224 
99, 182 


2,404 
2,768 
2,851 
3,967 
3,292 
2, 595 
3,073 
2, 648 
2, 958 
3, 269 
2, 586 
2,646 
1,607 
1,779 
1,979 
1,828 
2, 383 
1,416 
1,970 
1,856 
999 
1,390 
2, 267 
2,000 
1,G80 
1,490 


No. 


740 
739 
668 
772 
668 
670 
703 
645 
610 
690 
577 
1,103 
1,084 
1, 085 
496 
565 
594 
503 
474 
449 
447 
429 
575 
525 
506 
503 


Tons.  Crew. 


484,041 
453, 609 
444, 371 
505, 830 
460, 659 
511,209 
530,239 
495, 144 
394, 308 
442, 368 
377, 054 
668, 403 
731, 280 
682, 442 
575, 804 
689, 499 
804,640 
700, 109 
666, 077 
679,401 
682, 356 
666, 060 
919, 012 
826,565 
839, 558 
850, 029 


a  Of  these,  32  vessels  (tonnage,  31,035) ,  with  crews  numbering  608,  were  foreign. 
6  Of  these, 29  vessels  (tonnage,  9,440),  with  crows  numbering  546,  were  foreign. 
cOf  these, 58  vessels  (tonnage, 55,533),  with  crews  iuiml)ering  1,110,  were  foreign, 

Of  these, 34  vessels  (tonnage, 39,078),  with  crews  numbering  717,Avere  foreign. 
^;0f  these, 31  vessels  (tonnage, 30,919),  with  crows  numbering  562,  were  foreign. 
/Of  these, 31  vessels  ( tonnage, 36,156),  with  crews  numbering  633,  were  foreign. 
<7  0f  these,  9  vessels  (tonnage,  12,025),  with  crews  numbering  212,  were  foreign. 
)i0f  these, 22  ves.sels  (tonnage, 20,936),  with  crews  numbering  487,  were  foreign, 
i  Of  these,  15  vessels  (tonnage, 24,399),  with  crews  numbering  386,  were  foreign. 
jOi  these,  4  vessels  (tonnage,  6,327) ,  with  crews  numbering  114,  were  foreign. 
^•0f  these,  10  vessels  (tonnage,  1  t,3ir>),  with  crews  numbering  237,  were  foreign. 
n:)f  these,  10  vessels  (tonnage,  17,910),  with  crews  numbering  313,  were  foreign. 
VI  Of  these,  10  vessels  (tonnage,  19,522),  with  crews  numbering  248,  were  foreign. 


AIM'KNDIX    M  -  KKPORT   OK   (CAPTAIN  SANKORl). 


nm 


Ai'rir(i/.H         chdnttu't'x  of  vciixch  ami  ((tminrrrc  at  Cfi<irh'Kl<nij  S.  ('.,  fie. 

(iLKAliKD. 


-( 'ontiniicd. 


Year. 


Foreign  portn. 

Coastwise. 

Total. 

Amerieaii  ves-selH. 

Foreign  vesselH. 

No. 

Tons. 

Crew. 

No. 

Tons. 



Crew. 

No. 

— 

Ton.s. 

 . — 

Crew. 

No. 

Ton.s. 

- 

461 

328, 266 

10,830 



57 

'24, 679 

555 

211 

94, 595 

2, 527 



729 



447  540 

431 

'278,  744 

9,095 

60 

23, 598 

546 

230 

103, 276 

2, 812 

721 

405, 618 

335 

'23-1, 4'29 

7,719 

35 

22,  767 

4'23 

250 

108, 446 

2, 910 

620 

31)5,  (i()2 

'2(>{) 

172, 988 

5, 801 

45 

'24, 397 

479 

398 

149, 975 

3, 591 

509 

347,  3(10 

'287 

188, 212 

(■),  268 

'Ir 

1 1 , 282 

'292 

278 

149, 052 

3,  643 

599 

3  is]  516 

2>H) 

190,733 

(),  348 

45 

"23,210 

481 

'24(> 

155,  7()8 

3, 375 

587 

'M\\)\  711 

2(58 

187,569 

5, 942 

32 

9, 239 

'255 

278 

153,  796 

3, 464 

578 

350, 604 

147 

113,699 

3,690 

40 

7, 375 

'273 

263 

158,  '250 

3,584 

450 

379, 324 

98 

48,714 

'2,018 

27 

4, 5()0 

181 

299 

154, 653 

3, 815 

424 

207'  927 

'212 

116,0'20 

4, 555 

31 

7,845 

'217 

276 

161,588 

3, 727 

519 

'285,  453 

191 

99,  (v58 

5, 047 

24 

5, 217 

164 

'204 

119,602 

2, 8;i6 

419 

224 , 467 

890 

543,  '259 

25 

5, 469 

165 

•201 

1*26, 943 

2, 875 

1  116 

675,  671 

888 

610,  (>46 

'28 

5, 837 

189 

173 

115,218 

2, 546 

1  \  089 

731 \  701 

a  911 

580, 468 

30 

5, 848 

211 

144 

96,146 

2, 105 

l!085 

682! 462 

?)4(> 

358,  596 

778 

25 

5, 080 

174 

165 

112,037 

2, 495 

'236 

155, 713 

r21 

12, 863 

292 

41 

10, 161 

318 

166 

1'26, 078 

2, 67(i 

•228 

149!  102 

f?39 

'21,197 

436 

32 

6,887 

216 

16-t 

143,398 

'2,809 

255 

171,482 

e'26 

29, 752 

565 

28 

5, 760 

197 

111 

89,  390 

1,798 

165 

1'24, 902 

/49 

47,  756 

978 

29 

5, 761 

198 

100 

88,  421 

1,671 

178 

141,938 

gW> 

36,  7(iO 

723 

22 

5, 4'22 

152 

90 

97,  769 

1,715 

158 

139,951 

/i81 

86, 4'20 

1,915 

13 

'2, '283 

96 

72 

81,4'20 

1,331 

169 

170, 123 

i()9 

90, 106 

1,882 

8 

1,487 

51 

67 

74, 216 

1,343 

144 

165, 809 

i% 

106, 359 

1,879 

7 

1,364 

49 

77 

88,  405 

1,538 

180 

196, 1'28 

X-63 

74,  803 

1,435 

7 

3,518 

116 

79 

92, '272 

1,768 

149 

170, 593 

^86 

114, 924 

2,190 

7 

10, 139 

304 

49 

53, 745 

986 

142 

178, 808 

w69 

92,611 

1,474 

3 

566 

23 

41 

49, 455 

830 

113 

142, 632 

a  Of  those,  7  vessels  (tonnage,  4,295),  witli  crews  numbering  62,  were  foreign. 
h  Of  these,  4  vessels  (tonnage,  2,960),  with  crews  numbering  47.  were  foreign. 
c  Of  these,  7  vessels  (tonnage,  6,186),  with  crews  numbering  135,  were  foreign. 
d  Of  these,  18  vessels  (tonnage,  16.332^,  with  crews  numbering  303,  were  foreign. 
e  Of  these,  13  vessels  (tonnage,  15,068),  with  crews  numbering  261,  were  foreign. 
/ Of  these,  29  vessels  f  tonnage,  31,810) ,  with  crews  numbering  554,  were  foreign. 
'q  Of  these,  19  vessels  (tonnage,  15,795),  with  crews  numbering  292,  were  foreign. 
h  Of  these,  11  vessels  (tonnage,  10.3'25),  with  crews  numbering  222,  were  foreign. 
i  Of  these,  18  vessels  (tonnage,  22,047),  with  crews  numbering  363,  were  foreign. 
/  Of  these,  40  vessels  (tonnage,  58,108),  with  crews  numbering  994,  were  foreign. 
ic  Of  these,  '22  vessels  (tonnage,  30,941),  with  crews  numbering  505,  were  foreign. 
I  Of  these,  43  vessels  (tonnage,  60,243),  with  crews  numbering  951,  were  foreign. 
m  Of  these,  12  vessels  (tonnage,  73, "293),  with  crews  numbering  1,057,  were  foreign. 

Coastwise  vessels  are  not  required  to  enter  or  clear. 


COMMERCE. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 


1885 


Value 
of  exports. 

Value 
of  imports. 

Duties 
collected. 

Year. 

Value 
of  exports. 

$19,655,966 

$680,343 

$80,656.00 

1888  

«13, 006, 578 

18, 088, 152 

455, 562 

89, 168. 00 

1889  

16, 080, 255 

16, 917, 492 

161,237 

46,848.00 

1890  

15,  '204, 771 

21,167,575 

184, 127 

36,990.00 

1891  

•21,906,076 

18, 693, 126 

127, 981 

24,070.00 

1892  

11,460, 681 

24,939,259 

248, 158 

46,453.98 

1893  

11,056,287 

21, 927, '269 

723, 049 

99,066. 23 

1894  

10, 877, 048 

19, 907,099 

459,  970 

45,263.33 

1895  

10, 063, 605 

'20, 144, 365 

467,  648 

48,760. 69 

1896  

11,144,669 

20,833,4'24 

503, 504 

36, 624. 76 

1897  

10, 807, 728 

15, 157,889 

588, 191 

32, 741. 68 

1898  

9, 768, 326 

17, 410,000 

635,000 

24,876.00 

1899  

5,  \m,  166 

15,288,316 

484, 063 

30, 817. 00 

1900  

'9,788,552 

Value 
of  imports. 


$625, 770 
664,696 
836, 626 
1, 204, 588 
368, 926 
883, 842 
683,  3-24 
522,  721 
641, 177 
1,299,035 
1, 187, 924 
1,080,002 
1, 382, 358 


KEPOKT  OF  ASSISTANT  ENGINEER  .lAMES  1'.  ALLEN. 


United  States  Engineer  Office, 

Charleston,  S.  C,  June  SO,  1901. 
Captain:  I  have  the  honor  to  sii})mit  the  following  annual  report,  describing  the 
surveys  at  Charleston  Harbor  for  the  li.^^cal  year  ending  June  30,  1901. 

A  survey  of  the  inner  shoal,  having  reference  to  the  work  of  widening  the  inner 
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end  of  the  dredged  channel  and  of  faciUtating  navigation  at  this  point,  and  also  to 
the  location  of  the  new  lighted  range,  was  made  November  28  and  Deceml)er  6, 1900. 
Surveys  of  the  new  or  eastern  entrance  channel  were  made  August  13,  September 
14-17,  December  31,  and  again  January-February,  1901;  besides  which,  soundings 
were  frequent!}'  taken  by  the  dredge  Charleston  during  the  progress  of  her  work  in 
this  channel.  The  area  beyond  the  ends  of  the  jetties  Avas  surveyed  December  31, 
1900,  to  furnish  information  for  the  Naval  Station  Board,  and  again  in  January- 
February,  1901,  including  the  eastern  channel,  as  already  stated. 

Finally,  an  extensive  and  thorough  survey,  covering  all  of  the  above  localities  and 
also  the  area  between  the  jetties,  was  made  between  April  26  and  June  25,  1901.  A 
copy  of  the  chart  made  from  this  last  is  submitted  herewith  for  publication  with 
your  annual  report  for  Charleston  Harbor. 

All  of  the  soundings  on  this  chart  were  taken  within  the  two  months  stated,  and 
most  of  them  in  the  month  of  May. 

Following  the  general  plan  of  my  report  to  you  of  last  year,  the  work  of  the  dredge 
Charleston  will  be  described  first,  inasmuch  as  this  may  aid  in  explaining  changes 
shown  between  the  surveys  of  1900  and  1901. 

The  dredge  Charleston  has  worked  very  steadily  during  the  year.  She  lost  26  days 
in  general  repairs  and  in  delays  connected  therewith.  Other  delays  due  to  repairs 
have  not  caused  the  loss  of  more  than  a  few  days  at  a  time,  nor  has  such  loss  of  time 
aggregated  many  days  in  the  year.  The  outer  dredging  has  been  mainly  in  the  new 
or  eastern  channel.  Some  material  has  been  removed  from  the  shoalest  part  of  the 
old  entrance  channel  and  from  the  foot  of  the  shoal  lying  to  the  north  and  east  of 
this  channel.  On  the  inner  shoal  the  work  has  been  mainly  directed  toward 
widening  and  deepening  the  entrance  into  the  dredged  channel  from  the  inside.  A 
new  range  was  established  by  the  United  States  Light- House  Establishment  to  facil- 
itate navigating  this  channel  at  its  inner  end.  This  was  lighted  first  on  May  6,  and 
is  shown  upon  the  chart.  At  one  point  near  the  new  range  a  lump  was  shown  by 
one  of  the  surveys  with  less  than  24  feet  at  mean  low  water.  This  lump  was 
removed.  At  another  point  on  the  main  range,  St.  Philip's  spire  and  the  light  on 
Fort  Sumter,  there  was  less  than  24  feet.  This  was  also  deepened  to  24  feet  and 
over.    The  following  quantities  have  been  removed: 

Cubic  yards. 

From  the  inner  shoal   100,  566 

From  the  outer  shoal  (eastern  channel)   150,  895 

From  the  outer  shoal  (old  channel)   35,  745 


Total   287,206 

This  very  marked  falling  off  in  the  number  of  cubic  yards  removed  and  dumped 
as  compared  with  former  years  is  largely  due  to  the  character  of  the  material  in  the 
eastern  channel.  This  proved  to  be  mud,  very  soft  as  it  came  into  the  bins,  so  that 
it  settled  slowly.  Probably  at  times  50  per  cent  of  the  dredged  material  was  lost  in 
the  overflow.  The  result  of  the  dredging  in  this  eastern  channel,  as  measured  by 
the  increase  of  depth,  is  very  satisfactory.  It  would  seem  that  much  of  the  material 
going  overboard  with  the  overflow  is  not  redeposited  in  the  channel,  but  is  carried 
off  by  currents. 

As  compared  with  the  annual  survey  of  1900,  the  recent  survey  indicates  the 
following: 

On  the  inner  shoal,  one  of  the  two  lumps  of  less  than  18  feet,  which  was  shown  last 
year  to  the  north  of  the  old  range  (St.  Philip's  and  Sumter  light),  has  disappeared, 
and  the  other  is  much  smaller.  The  area  within  the  21-foot  curve  is  also  smaller. 
There  is  decided  increase  of  the  deep-water  area,  as  defined  by  the  26-foot  curve. 
The  channel  lines  defining  the  width  of  the  channel  have  not  (changed  materially 
until  a  point  near  the  ends  of  the  jetties  is  reached.  The  area  between  the  channel 
and  the  north  jetty  shows  no  marked  change  inside  of  the  jetties.  The  area  between 
the  channel  and  the  south  jetty  shows  some  shoaling  near  the  outer  end,  but  none 
elsewhere.  But  little  change  is  shown  here  when  comparison  is  made  with  the 
survey  next  preceding  that  of  last  year,  viz,  that  of  1897.  North  of  the  channel  and 
near  the  ends  of  the  jetties  increase  of  depth  is  shown,  due  to  a  very  decided  out- 
ward movement  of  the  material,  which  causes  corresponding  shoaling  just  at  the 
ends.  The  outer  shoals  have  moved  seaward,  as  heretofore,  that  to  the  south  of 
the  Fort  Sumter  range  rather  more  than  that  to  the  north  of  this  range,  as  judged  by 
the  18-foot  curves.  The  lump  of  less  than  12  feet  in  the  north  shoal  has  moved  sea- 
ward about  600  feet.  The  outer  26-foot  curve  shows  a  decided  outward  movement. 
The  area  of  over  26  feet  along  the  line  of  the  old  channel  has  increased,  and  the  deep 
w4ter  has  projected  itself  seaward  about  600  feet. 

The  increase  of  depth  and  width  in  the  new  or  eastern  channel  is  very  marked. 
The  width  between  21-foot  curves  at  the  narrowest  point  is  about  150  feet.  Between 
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the  lS-f()()(  cui  vew  tlio  jivailablo  widtli  is  about  500  feet.  Tlu*  withdrawal  of  tlu^  slioal 
on  tlie  north  side  of  this  channel,  as  outlincil  by  tlie  18-foot  curve,  is  due  largely  to 
dred^'in^r.  It  is  a  favorable  indication  of  the  continuances  of  this  chainiel  that  tlu; 
dredge  was  able  to  make  so  nuich  of  an  impression  upon  the  foot  of  this  shoal. 
Fears  were  expressed  in  my  last  annual  n^xjrt  that  this  channel  would  (piickly  till 
in  a  heavy  storm. 

There  is  shown  a  central  depth  of  not  less  than  24  feet  at  mean  low  water  entirely 
through  from  the  harbor  to  the  sea. 

The  soundinjxs  have  been  reduced  to  the  plane  of  mean  low  water  used  for  many 
years.    It  was  shown  last  year  that  this  i)lane  was  0.27  foot  too  low  at  tho  outisr  gauge. 

Two  automatic  tide  gauges  have  bi'en  run  throughout  the  year,  one  at  Fort  Sumter 
and  one  at  the  custom-house  wharf  in  Charleston.  The  outer  gauge  was  lost  in  a 
storm  on  November  25,  1900. 

Very  respectfully,  your  obedient  servant,  James  P.  Allen, 

Assistant  Engineer. 

Capt.  J.  C.  San  FORD,  Corps  of  Engineers. 


M  n. 

IMPKOVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  original  project  see  annual  report  for  1881,  page  1073.  For 
present  project  see  annual  report  for  1889,  page  1196.  For  map  of 
Wappoo  cut  see  annual  report  for  1891,  page  1476. 

AVORK  OF  PAST  YEAR. 

A  thorough  survey  was  made  in  Januar}^  of  the  improved  portions 
of  the  cut  proper  and  of  the  Ashley  River  and  Stone  River  entrances. 
The  survey  showed  a  6-foot  channel  at  mean  low  water  through  the 
cut,  with  a  width  of  not  less  than  60  feet,  except  at  one  point.  Across 
the  Ashle}^  River  bar  there  was  found  a  central  depth  of  7  feet  and  a 
6-foot  channel  about  150  feet  wide.  In  February  a  narrow  portion  of 
the  cut  proper  was  redredged,  using  Government  plant,  to  full  width, 
2,770  cubic  yards  of  material  being  removed.  To  guide  across  the 
Ashle}^  River  bar,  two  day  marks  were  put  up  in  the  marsh. 

Of  the  expenditures  of  the  A^ear,  $1,084.93  is  chargeable  to  mainte- 
nance. This  amount,  together  with  previous  expenditures  for  main- 
tenance, about  11,925.43,  should  properly  be  added  to  the  amount  given 
in  money  statement  below  as  estimated  amount  required  to  complete 
the  project. 

This  cut,  although  not  yet  completed,  has  proved  of  great  value  to 
the  trade  of  Charleston  and  that  of  the  whole  South  Carolina  coast 
south  of  Charleston. 

The  cut  is  tributary  to  the  collection  district  of  Charleston,  S.  C.  Charleston  is  its 
port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  $48,064.21. 

Money  statement. 

July  1,  1900,  balance  unexpended   $1,  283.  91 

June  30,  1901,  amount  expended  during  fiscal  year   1,  283.  91 

Amount  (estimated)  required  for  completion  of  existing  project   25,  500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 


July  1,  1901: 

For  works  of  improvement   $15,  000.  00 

For  maintenance  of  improvement   3,  000.  00 

 :   18,  000.  00 


Submitted  in  compliance  with  reipiirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  March  3,  1881 . . .  $10,  000 

Passed  August  2,  1882   10,  000 

Approved  July  5,  1884   3,  000 

Approved  August  5,  1886. . .     5,  000 

Of  August  11,  1888   5,000 

Approved  September  19, 1890    10, 000 
Total  expenditures,  including  June  30,  1901,  $62,500 


By  act  of  Congress — 

Approved  July  13,  1892  ....  $10,  000 

Of  August  18,  1894   7,000 

Passed  June  3,  1896   2,  500 


Total   62,  500 


COMMERCIAL  STATISTICS. 


Articles. 

1888. 

1889. 

1891. 

1892. 

Tons. 

Value. 

Tons. 

Value.- 

Tons, 

Value. 

Tons. 

Value. 

Fertilizers  

Cotton  

Vegetables  

Rice  

Lumber  

Miscellaneous  

62,000 
937 
7,240 
2,950 

44,650 

$330,000 
360, 000 
240,000 
150,000 
160, 000 

72,500 
1,560 
4,820 
4,910 

50,220 
7,000 

$515,000 
750,000 
125, 000 
262, 500 
190, 000 
25,000 

76, 400 
1,875 
5,427 
4,728 

55, 800 
6,000 

$546,000 
800,000 
160, 000 
250,000 
200,000 
20,000 

68, 000 
1,560 
5,730 
7,880 
66, 960 
50,000 

$337, 500 
850, 000 
200, 000 
300, 000 
275,000 
35,000 

Total  

117, 677 

1,240, 000 

141, 010 

1,867,500 

150,230 

1,976,000 

200, 130 

1,997,500 

Articles. 

1893. 

1894. 

1895. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Fertilizers  

Vegetables  

Rice  

Lumber  

Miscellaneous  

Total  

82, 800 
780 
7, 240 
7,090 
78, 120 
60, 000 

$465,500 
450,000 
260, 000 
350, 000 
290, 000 
50, 000 

78, 000 
600 
6, 000 
18,  750 
80, 000 
55,000 

$383, 000 
225, 000 
250, 000 
425, 000 
340, 000 
60, 000 

83,500 
950 
780 
10. 000 
95,000 
60,000 

$360, 100 
420, 000 
265, 000 
800, 000 
350,000 
65,000 

236,030  1,865,500 

238, 350 

1,683,000 

250,320  2,260,100 

Articles. 

1896. 

1899. 

1900. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Fertilizers  

Cotton  

Vegetables  

Rice  

Lumber  

Miscellaneous  

Total  

92,000 
1,000 
1,200 
9,800 
98, 000 
70,000 

$400, 000 
460, 000 
325, 000 
780,  000 
375, 000 
70, 000 

76, 025 
1,162 
5,000 
8, 643 
65, 000 
80,000 

$283, 700 
509, 878 
235, 000 
352,000 
225, 117 
400, 000 

30, 245 
823 
8, 670 
7,118 
51,993 
60,000 

$213, 585 
503, 500 
392, 400 
355, 914 
156,500 
910,000 

272, 000 

2, 410, 000 

235,830 

2,005,  695 

158, 849 

2,531,899 

Traffic  through  this  cut  was  carried  on  ))y  tugboats  and  steamers  of  from  40  to  300 
tons,  small  schooners  of  from  2  to  50  tons,  lighters,  rafts,  etc. 
No  new  line  of  transportation  was  established  during  the  year. 


M  12. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1235,  annual  report  for  1890. 
For  reason  for  increasing  estimate  see  page  1529,  annual  report  for  1893. 

WORK  OF  PAST  YEAR. 

No  dredging  was  done  under  the  project  during  the  year. 

The  removal  of  illegall}^  dumped  material  referred  to  in  last  year's 
report  was  continued  by  the  contractor  and  was  completed  in  Decem- 
ber, an  inspection  of  his  work  being  made  from  time  to  time. 

This  river  is  tributary  to  the  collection  district  of  Beaufort,  S.  C.  Beaufort  is 
its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  1900,  none. 
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July  1,  nUH),  balance  iinexpciKU'd   $458.70 

Jiiiic  1)0,  n)01,  amount  oxpendod  during  fiscal  year   47.50 


July  1,  1901,  balance  unexpended   411.20 

July  1,  15)01,  outstanding  liabilities   .S,  45 

July  1,  1901,  balance  available    407.  75 

Amount  (estimated)  re(iuired  for  conn)letion  of  existing  project   9,  000.  00 

Amount  that  can  be  profitably  expeiuled  in  fiscal  year  end- 
ing ,)une  80,  1908,  in  addition  to  the  balance  unexpended 
July  1, 1901: 

For  works  of  improvement   $9, 000.  00 

For  maintenance  of  improvement   2,  000.  00 

  1 1 ,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made : 

Bv  act  of  Congress — 

Approved  September  19,  1890   $12,500 

Approved  July  13,  1892    12,  500 

Of  August  18,  1894    5,  000 

Passed  June  3,  1896    1, 000 


Total   31, 000 

Total  expenditures  to  and  including  June  30,  1901,  $30,588.80. 


COMMERCIAL  STATISTICS. 


Arnvah  and  clearances  of  vessels  and  commerce  at  Beaufort,  S.  C,  from  January  1,  1888, 

to  December  31,  1900.  {a) 


ARRIVED. 


Coastwise. 


No.     Tons.  Crew 


121,207 
128, 834 
49, 173 
40, 145 
34, 979 
51,967 
39, 171 
47, 397 
26, 978 
17, 751 
17,279 
11,257 


2, 630 
2,728 
927 
786 
607 
854 
681 
823 
467 
262 
334 
174 


Foreign  ports. 


American  vessels. 


No.    Tons.  Crew 


1,093 
1,461 
2, 987 
1,567 
896 
3, 101 
2,925 
1,005 
1,716 
1,931 
1,184 


Foreign  vessels. 


No.    Tons.  '  Crew. 


422 
,096 
972 
416 
771 
771 
,220 
,095 
968 
792 
632 
370 


Total. 


No.     Tons.  Crew, 


136 
158 
102 
62 
67 
80 
73 
66 
53 
39 
41 
23 


144,085 
230, 193 
100,  816 
63, 215 
79, 401 
100,842 
114, 565 
100, 314 
83,474 
61, 246 
57, 134 
33,403 


CLEARED. 


1888   

57 

63, 287 

1, 566 

188y  

57 

73,744 

1,872 

189U  

12 

6,436 

127 

1891  

7 

3,921 

75 

1892   

7 

4,268 

92 

1893   

6 

6,313 

110 

1894   

5 

6,237 

118 

1895   

5 

5,902 

89 

1896   

7 

8, 913 

127 

1897   

3 

5,644 

77 

1899   

11 

10,223 

161 

1900   

8 

13,307 

250 

3 

1,465 

33 

1 

101 

14 

1 
1 

296 
296 

8 
8 

2 

1,034 

21 

85, 523 
99, 898 
94,  285 
56,  300 
72,  702 
92,  248 
101,620 
100, 843 
73, 656 
54, 057 
51, 878 
23, 227 


1,561 
1,944 
1,828 
932 
1,264 
1,494 
1,714 
1,929 
1,282 
972 
879 
339 


138 
155 
101 
58 
66 
74 
66 
71 
51 
39 
46 
25 


150, 27'> 
173,  042 
100, 822 
60,  221 
76,  970 
98, 857 
108, 162 
106, 745 
82, 519 
59, 701 
62, 101 
37, 568 


1606      REPORT  OF  THE  CHIEF  OF  ENGIKEERS,  IT.  S.  ARMY. 

Arrivals  and  clearances  of  vessels  and  commerce  at  Beaufort,  S.  C,  etc. — Continued. 


Year. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1899 
1900 


Value  of  ex- 
ports. 


1850, 
1,083, 
1,040, 
627, 
791, 
2, 251, 
4, 939, 
4, 155, 
4, 316, 
2, 605, 
358, 
132, 


393. 00 
085. 00 
197. 00 
851. 00 
554. 00 
685.  50 
417. 00 
619. 00 
259. 00 
896.00 
886. 00 
561.  70 


Value  of  im- 
ports. 

$65, 645. 36 
24, 266. 00 
41,005. 00 

137, 942. 54 
77,751.49 
19,278.31 
59, 054. 00 
70, 382. 32 

135,482.62 
84,651.07 
76, 098. 00 

428, 896.  26 


a  No  report  made  for 


Statistics  for  that  portion  of  Beaufort  River,  South  Carolina,  known  as  Brickyard  Creek. 


Articles. 

1891. 

1892. 

1893. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Phosphate  rock  

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

173, 000 
1,600 

10, 185 
1,000 

16, 450 

$820, 000 
140,000 
39, 800 
50, 000 
329,000 

200, 000 
11,000 
18,000 
1,000 
20, 000 

$880, 000 
200, 000 
55, 000 
30,000 
340, 000 

180, 000 
110 
26, 640 

$900, 000 
26, 000 
117, 500 

Miscellaneous  

8,250 

137,500 

Total  

202,235 

1,378,800 

250, 000 

1,505, 000 

215, 000 

1,181,000 

Articles. 

1894. 

1895. 

1896. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

Cotton  

Lumber,  timber,  and  cord  wood  

Rice  and  rice  flour  

Total  

150,000 
285 

32,000 
700 

11, 000 

$525, 000 
42,000 

133, 000 
30,000 

220,000 

150, 000 
600 

12, 000 
700 

11,000 

$450, 000 
153, 750 
66, 000 
30, 000 
220, 000 

80,000 
1,217 

15, 000 
800 
3,250 

$180, 000 
139,000 
52,000 
35, 000 
182,000 

193, 985 

950,000 

174, 300 

9;9,750 

100, 267 

588,000 

Articles. 

a  1897. 

a  1898. 

1899. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

100,000 

500 
2,400 
11,500 

$300,000 
128, 000 
5,000 
222, 000 

Cotton  

Lumber,  timber,  and  cord  wood  

Total  

114,400 

656,000 

Articles. 

1900. 

Tons. 

Value. 

OUTWARD  FREIGHTS. 

130, 225 
510 

2,500 
600 

2,800 

$390, 675 
105,000 
6,000 
15,000 
170,000 

Total   

136, 635 

686, 675 

o  No  report. 
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'r(/(il('  toiiiKK/c,  mine,  and  nnmhcr  of  iripn  of  vemiH  pdHKiiig  through  thai  portion,  of 
'Heimfort  Jiiiur,  iSuuth  Carolina,  known  (tn ' Hrickyard  Creek,  for  the  year  llfOO. 


NuiiibtT. 

toiiiiHKt'. 

AKKrc'Kiitc 
value. 

AKKit'Kiite 

IlUlllIxT 

trips. 

4 

8 
27 
40 

8 
125 

1 
1 
1 

280 
400 
850 
500 
2,000 
12,000 
150 

1  700 
400 

«80,000 
40, 000 

21)0,  OUU 
(i,  000 

150,000 
85,000 
15,000 

175,000 

26,000 

800 
200 
140 
600 
10 
9,000 
50 

60 

100 

218 

17,280 

826,000 

9,856 

Deepest  draft  vessels  and  tonnage  for  Beaufort  River,  South  Carolina,  for  the  year  1900. 


Name. 

Number. 

1 

1 
1 

Draft. 

Tonnage. 

Feet. 
23. 09 
23.  Of; 
23. 09 

2,339 
2,305 
2, 339 

No  new  lines  of  transportation  were  establisiied. 


M  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Nothing  has  been  done  during-  the  year.  From  the  allotment  of 
$2,000  made  April  26, 1900,  for  the  removal  of  sunken  logs,  originally 
forming  parts  of  rafts,  from  the  "inland  passage"  between  Charles- 
ton, S,  C,  and  Beaufort,  S.  C,  there  remains  a  balance  of  $1,421.05, 
which  it  is  proposed  to  apply  to  the  removal  of  such  obstructions  of 
this  kind  as  may  be  hereafter  reported,  when  their  ownership  can  not 
be  determined,  and  to  securing  compliance  with  the  law  regarding 
obstructions. 


M  14. 

EXAMINATION  AND  SURVEY  OF  GREAT  PEDEE  RIVER,  SOUTH 

CAROLINA. 

[Printed  in  House  Doc.  No.  124,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  3,  1900. 
Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports 
dated,  respectively,  September  15  and  November  19,  1900,  by  Capt. 
J.  C.  Sanford,  Corps  of  Engineers,  upon  preliminary  examination  and 
survey  made  to  comply  with  the  provisions  of  the  emergency  river 
and  harbor  act  of  June  6,  1900,  of  Great  Pedee  River,  South  Carolina, 
between  Cheraw  and  the  Wilmington,  Columbia  and  Augusta  Railroad 
Bridge. 
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The  plan  of  improvement  presented  contemplates  obtaining  a  3i-f  oot 
channel  depth  at  low  water  between  the  limits  mentioned  in  the  act, 
by  means  of  dredging,  the  removal  of  snags,  logs,  and  overhanging 
trees,  and  the  construction  of  timber  and  pile  dams,  all  at  an  estimated 
cost  of  $118,345.37,  not  including  $4,000  per  year  for  maintenance  of 
the  improvement  after  its  completion.  It  is  stated  in  the  report  that 
the  estimate  of  cost  of  the  improvement  is  based  on  the  assumption 
that  none  of  the  money  that  may  be  appropriated  for  the  work  of 
improvement  proper  shall  be  spent  toward  maintenance;  that  during 
the  progress  of  the  improvement  it  would  be  necessary  each  year  to 
remove  the  snags,  logs,  etc.,  that  may  get  into  the  channel,  and  for 
this  purpose  $2,000  per  year  would  be  required,  in  addition  to  the  sums 
appropriated  for  improvement. 

Captain  Sanf ord  is  of  opinion  that  the  proposed  improvement  is  fully 
justified  by  the  commercial  interests  involved,  and  the  division  engi- 
neer, Col.  Peter  C.  Hains,  Corps  of  Engineers,  concurs  in  such  opinion, 
"provided  sufficient  funds  be  furnished  to  carry  on  the  operations 
uninterruptedly,  and  without  recourse  to  maintenance  until  a  3i-foot 
navigation  is  completed  throughout  the  64  miles  of  this  portion  of  the 
river." 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Ge7i.^  CJdef  of  Engineefrs^ 

U,  S.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War, 


PRELIMINARY  EXAMINATION  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA, 
BETWEEN  CHERAW  AND  THE  WILMINGTON,  COLUMBIA  AND  AUGUSTA 
RAILROAD  BRIDGE. 

Palmyra,  N.  Y.  ,  Septemher  15^  1900. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Great  Pedee  River,  South  Carolina, 
"between  Cheraw  and  the  Wilmington,  Columbia  and  Augusta  Rail- 
road bridge,"  as  provided  for  in  section  2  of  the  emergency  river  and 
harbor  act  approved  June  6, 1900. 

The  commercial  importance  of  this  river  to  the  State  of  South  Caro- 
lina seems  to  have  been  early  recognized.  In  1784  the  legislature  of 
the  State  appropriated  £300  for  the  removal  of  obstructions,  as  far  up 
as  the  North  Carolina  line,  where  the  name  of  the  river  changes  and 
it  becomes  the  Yadkin.  Again,  in  1785,  1791,  1805,  and  1815,  acts 
were  passed  by  the  same  body  either  appropriating  funds  or  levying 
a  special  land  tax  for  its  improvement,  or  requiring  the  male  inhab- 
itants of  the  adjacent  counties  to  work  six  days  in  the  ^-ear  in  remov- 
ing obstructions.  All  of  this  legislation  covered  the  portion  of  river 
now  under  consideration. 

The  river  was  first  examined  for  the  United  States  Government  in 
1873  under  Col.  Q.  A.  Gillmore,  Corps  of  Engineers.  In  October, 
1879,  a  survey  was  made  under  Capt.  Charles  B.  Phillips,  Corps  of 
Engineers,  who  submitted  a  project  for  the  improvement  of  172  miles 
from  Chei*aw  to  Georgetown,  the  cost  of  which  was  to  be  $25,520.  In 
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1886  this  cstinuite  was  revised  by  Mjij.  W.  II.  liixhy,  ('orps  of  Kngi- 
neers,  who  tluMi  stnted  tluit  $1M),()()(),  over  jiiid  sii)()ve  the  p27Mi)0 
alreiidy  Jipi)r()})ri5ited,  would  be  needed  to  eh'ar  the  river  of  obstriu;- 
tions,  so  as  to  secure  a  thorou<^hly  cleared  chaiuiel  of  a  dc^pth  of  at 
least  9  feet  at  all  stajj^es  as  far  up  as  Smiths  Mills  and  tluMiee  a  channel 
of  at  least  3i  feet  at  all  staj^es  to  ('heraw  . 

The  total  amount  which  has  been  a])pro])riated  for  the  improvement 
of  (he  whole  river  is  $lll,r)0(),  of  whicli  there  is  still  a  balance  on  hand 
of  about  $2,500.  These  apj)ropriations  have  been  made  in  small  sums 
from  time  to  time,  extending  from  1880  to  18J)9.  The  project  has  not 
been  completed,  and  the  funds  available  have  been  barely  suflicient  to 
keep  a  cnannel  open  for  the  immediate  needs  of  navigation  from 
Georgetown — 103  miles — to  the  Wilmington,  Columbia  and  Augusta 
Ilailroad  Bridge. 

The  distance  covered  by  this  examination  is  about  69  miles.  The 
river  has  considerable  width  and  in  times  of  freshet  carries  large 
quantities  of  water.  At  its  lowest  stages  the  depth  av^ailable  for  navi- 
gation is  onl}^  from  1  to  2  feet  on  probably  twelve  shoal  places.  These 
shoals  are  to  a  great  extent  formed  by  accumulations  of  sand  around 
sunken  logs  and  snags.  Generall}'  the  water  is  comparatively  deep 
both  above  and  below  the  shoals. 

The  river  passes  through  a  productive  country  yielding  mainly  corn 
and  cotton.  Cheraw  is  a  town  of  about  1,600  inhabitants,  and  Society 
Hill,  17  miles  farther  down,  has  from  800  to  1,000. 

No  attempt  has  been  made  to  remove  or  dredge  through  the  shoals 
of  this  river.  This  would  be  necessary  in  order  to  secure  a  channel  of 
3i  feet  depth  to  Cheraw.  There  are  also  shoals  below  the  Wilming- 
ton, Columbia  and  Augusta  Railroad  Bridge,  on  which  I  am  informed 
the  depth  is  less  than  3^  feet  at  low  water.  These  do  not  come  within 
the  scope  of  this  examination. 

Information  obtained  from  an  experienced  river  man  seems  to  indi- 
cate that  there  is  now  less  depth  of  water  in  that  portion  of  the  river 
under  examination  than  formerly,  due,  it  is  thought,  to  the  accumula- 
tion of  more  sand  on  the  shoals  and  to  the  collection  of  more  trees, 
logs,  etc.,  in  the  channel,  or  to  the  low-water  stages  of  the  river  being 
lower  during  the  past  few  years.  The  result  is  that  navigation  has 
become  more  and  more  difficult  and  the  commerce  of  this  portion  of 
the  river  has  gradually  decreased  until  it  is  now  very  inconsiderable. 
It  is  stated  that  formerly  60,000  bales  of  cotton  were  shipped  annually 
from  landings  on  the  river  between  Cheraw  and  the  Wilmington, 
Columbia  and  Augusta  Railroad  Bridge.  There  is  at  this  time  prac- 
tically no  annual  commerce  on  the  river,  except  such  as  is  carried  on 
by  timber  rafts,  of  which  not  even  an  approximate  account  could  be 
secured. 

The  prospective  commerce  is  represented  by  the  communities  inter- 
ested in  the  improvement  to  be  between  300,000  and  400,000  tons, 
valued  at  over  17,000,000. 

I  regard  this  portion  of  Great  Pedee  River  as  worthy  of  improve- 
inent.  The  survey  will  cost  about  $1,600.  From  this  a  map  of  the 
river  and  the  required  estimate  can  be  made.  No  funds  are  needed,  as 
the  balance  on  hand  will  cover  all  of  the  expenses  of  surveying  and 
mapping. 

Details  of  the  examination  and  of  prospective  commerce  are  given 


1610     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


in  the  appended  report  of  Assistant  Engineer  Reid  Whitford  with  its 
inclosures. 

Very  respectfully,  your  obedient  servant, 

eT.  C.  Sanford, 

Captain  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.^  September  19^  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

My  opinion  is  that  the  Great  Pedee  River  is  worthy  of  improve- 
ment to  a  limited  extent;  but  that  the  future  commerce  will  reach  the 
figures  quoted  by  the  district  engineer,  by  improving  the  navigation 
to  3i  feet,  I  doubt. 

In  order  to  determine  within  a  reasonable  degree  of  accuracy  the 
coet  of  an  improvement  that  the  Government  would  be  justified  in 
making,  a  survey,  as  suggested  by  the  district  engineer,  is  needed,  and 
1  recommend  that  it  be  authorized. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  21,  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  Great  Pedee  River, 
South  Carolina,  between  Cheraw  and  the  Wilmington,  Columbia  and 
Augusta  Railroad  Bridge,  required  by  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6,  1900. 

The  local  engineer  is  of  opinion  that  this  portion  of  the  river  is 
worthy  of  improvement  by  the  General  Government. 

Inviting  attention  to  the  views  of  the  division  engineer,  expressed 
in  first  indorsement  hereon,  I  recommend  that  a  survey  be  made,  from 
the  results  of  which  an  opinion  may  be  formed  as  to  the  extent  of 
improvement  that  may  be  justified  by  the  commerce  involved. 

John  M.  Wilson, 
Brig.  Gen.,  Chief  of  Engineers^ 

if,  S.  Arm/y, 

[Third  indorsement.] 

War  Department, 

September  1^00, 
Approved  as  recommended  by  the  Chief  of  Engineers. 

Nelson  A.  Miles, 
Acting  Secretary  of  Wa/r, 
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IllCroUT  OK  MH.  RKID  WIIITKOKI),  ASSISTANT  KNOINBER. 

United  States  Engineer  Office, 

GeorgeUnvn,  S.  C.,  Scptcrnher  8,  1900. 
Captain:  I  have  the  honor  to  muke  the  following  report  on  i)n'liiriinary  (ixainina- 
tion  of  (Jreat  Pedei'  Kivor,  South  Curolina,  from  Cheraw  to  the  Wihnington,  (Colum- 
bia and  Augusta  Railroad  Brid^'t',  to  comply  with  section  2  of  the  emergency  river 
and  harbor  act  of  June  6, 19(H),  and  also  in  response  to  your  letter  of  August  22,  1900. 

description  and  remarks. 

The  distance  between  the  places  mentioned  is  approximately  69  miles.  The  river 
has  considerable  width  and  is  a  bold  stream,  carrying  large  (juantities  of  water  during 
the  freshet  period,  but  at  its  dead  low  stage  the  channel  depth  is  reduced  from  1  to 
2  feet  on  probably  12  shoal  places,  to  a  great  extent  formed  by  the  accumulation  of 
sand  around  sunken  logs  and  snags.  Generally  the  water  is  comparatively  deep  both 
above  and  below  the  shoals. 

The  country  through  which  the  river  finds  its  way  is  considered  the  most  produc- 
tive in  the  State  of  South  Carolina  for  cotton,  corn,  etc.,  large  quantities  of  the  above 
articles  being  harvested  yearly. 

The  town  of  Cheraw,  situated  at  the  head  of  navigation,  is  a  place  of  considerable 
commercial  importance,  of  about  1,500  people. 

Society  Hill,  17  miles  farther  down,  located  2  to  3  miles  from  the  river,  is  also  a 
town  of  considerable  trade,  with  a  population  of  800  to  1,000. 

The  country  was  looked  over  generally  as  to  its  commercial  resources,  and  a  great 
many  people  living  within  reach  of  the  river  express  themselves  as  being  extremely 
anxious  for  the  improvement  of  the  stream,  to  be  finally  developed  into  something 
beneficial  to  the  industries  of  their  country. 

The  Pedee  people  are  generally  alive  to  the  importance  of  using  their  river  for  the 
economical  transportation  of  products  and  supplies.  They  also  realize  the  utter 
hopelessness  of  maintaining  anything  like  a  steady  yearly  traffic  on  the  stream  in  its 
present  condition.  The  country  therefore  is  left  at  the  mercy  of  railroad  rates  for 
the  transportation  rates. 

history. 

To  say  that  this  stream  is  worthy  of  improvement  would  be  nothing  more  than  the 
opinion  expressed  as  far  back  as  the  year*  1784,  when  an  act  of  the  South  Carolina 
legislature  appropriated  £300,  to  be  expended  in  the  removal  of  all  obstructions  as 
far  up  as  the  North  Carolina  line;  1785,  an  act  of  the  same  legislature  to  improve  the 
river  from  Yauhannah  Ferry,  28  miles  above  Georgetown,  to  the  North  Carolina  line, 
funds  for  this  purpose  to  be  collected  by  levying  a  special  tax  upon  the  lands  lying 
along  the  river;  1791,  an  act  to  improve  the  river  between  points  mentioned  in  1785 
by  requiring  the  male  inhabitants  of  the  adjacent  counties  to  work,  each,  six  days  in 
the  year  at  removing  obstructions;  1805,  an  act  of  this  year  appropriated  $4,000  for 
the  improvement  of  the  river  from  Brittons  Ferry  to  the  North  Carolina  line;  1815, 
an  act  of  this  year  was  passed,  which  provided  for  the  improvement  from  the  North 
Carolina  line  down  to  Singleton's  plantation  by  the  six  days'  plan.  All  the  above 
embraces  the  section  of  the  river  now  ordered  for  preliminary  examination. 

It  appears  that  in  the  year  1873  the  United  States  Government  assumed  control  of 
the  engineering  operations  on  this  river,  and  it  was  then  examined  by  Gen.  Q.  A. 
Gillmore,  Corps  of  Engineers,  United  States  Army. 

Farther  on,  in  1879,  an  act  of  Congress,  March  3,  provided  for  a  survey  of  the 
river  below  Cheraw.  This  w^as  executed  under  the  direction  of  Capt.  Charles  B. 
Phillips,  Corps  of  Engineers,  United  States  Army,  in  October  of  that  year.  Upon 
this  survey  was  based  the  beginning  of  the  regular  project  for  the  improvement 
of  the  Great  Pedee  River  from  Cheraw  to  its  mouth,  at  Georgetown,  a  distance  of 
approximately  172  miles.  Captain  Phillips  recommended  that  the  sum  of  $25,520 
be  expended  for  this  purpose.  The  survey  upon  which  this  estimate  was  made  was 
very  hurried,  the  water  being  high,  rendering  it  altogether  impossible  to  furnish  an 
accurate  estimate  as  to  cost.  Therefore  Capt.  (now  Maj.)  William  H.  Bixby,  Corps 
of  Engineers,  United  States  Army,  in  taking  charge  of  the  work,  revised  the 
estimate,  after  having  made  a  more  careful  examination  of  the  river  in  1885,  and 
recommended  that  the  total  sum  of  $90,000  be  expended  in  clearing  the  stream  of 
obstructions,  it  being  understood  that  the  section  from  the  Wilmington,  Columbia 
and  Augusta  Railroad  Bridge  to  Cheraw  was  to  receive  its  proportionate  part  of  money 
and  work.  Captain  Phillips's  original  project  of  the  year  1879-80,  and  as  continued 
to  date,  provided  for  a  thorough  cleared  length  of  navigation  to  Smiths  Mills,  54  miles 
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above  Georgetown,  to  9  feet  depth,  thence  3^  feet  navigation  to  Cheraw,  the  head  of 
navigation,  at  all  stages  of  water.  The  project  contemplated  that  this  depth  would 
probably  be  acquired  by  the  expenditure  of  the  amount  as  above  mentioned,  but  as 
appropriated  in  small  sums,  and  at  intervals  of  one  and  two  years,  it  has  been  barely 
'sufficient  to  keep  the  river  channel  open  to  navigation,  by  the  removal  of  logs  and 
-  fallen  timber,  from  Georgetown  103  miles  up  to  the  Wilmington,  Columbia  and 
Augusta  Railroad  Bridge. 

No  attempt  has  ever  been  made  to  remove  any  of  the  shoals  by  dredging,  which 
will  be  necessary  in  order  that  a  navigable  channel  depth  of  3^  feet  be  secured  and 
maintained,  according  to  the  original  project. 

Below  the  bridge  there  are  also  several  shoals,  upon  which  there  is  said  to  be  less 
than  3^  feet  at  dead  low  water. 

COMMERCE  AND  NAVIGATION — PAST,  PRESENT,  AND  PROSPECTIVE. 

The  river  above  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge  seemed 
to  have  shoaled  in  the  past  few  years,  or  else  the  water  supply  is  not  now  what  it 
formerly  was,  as  the  steamers  apparently  are  unable  to  make  as  frequent  trips  to 
Cheraw  at  present  as  they  did  in  former  years.  I  am  told  by  Capt.  F.  B.  Cushman, 
who  has  commanded  and  successfully  operated  steamers  on  the  river  for  a  good  many 
years,  that,  from  his  own  personal  knowledge,  the  commerce  in  past  years  was  very 
much  greater  than  it  is  now,  and  the  steamers  found  much  less  difficulty  in  running 
on  the  river  and  their  trips  could  be  much  more  surely  counted  on  in  getting  to 
Cheraw;  but,  owing  to  the  probable  raising  of  the  shoals  and  the  accumulation  of 
other  obstructions,  that  year  by  year  the  boats  have  been  forced  to  greater  irregu- 
larity in  their  trips,  until  now  the  commerce  is,  by  comparison,  very  little  or  nothing. 

It  has  been  stated  in  a  general  way,  as  a  matter  of  interest,  in  setting  forth  the  value 
of  the  Great  Pedee  River  as  a  highway  of  commerce,  that  there  has  been  known  to 
have  been  shipped  many  years  ago  as  much  as  50,000  bales  of  cotton  from  landings 
between  Cheraw  and  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge 
annually. 

From  the  best  information  attainable  there  is  at  this  time  practically  no  fixed 
yearly  commerce  on  the  river,  except  such  as  is  carried  on  by  timber  rafts,  of  which 
no  approximate  account  could  be  secured. 

The  prospective  commerce  is  enough  to  attract  favorable  attention  toward  this 
stream,  as  will  be  seen  in  the  attached  statement  from  the  people  at  Cheraw,  Society 
Hill,  and  landings  along  the  river,  which,  being  reduced  to  figures,  amounts  to,  in 
aggregate,  365,425  tons,  valued  at  17,022,500,  could  the  river  be  navigated  continu- 
ously at  all  stages  of  the  water. 

The  Great  Pedee  River  is  known  to  be  one  of  the  most  valuable  for  commerce  and 
trade  in  the  State,  and  therefore,  taking  all  the  foregoing  into  consideration,  is  deemed 
well  worthy  of  continued  improvement  by  the  General  Government,  and  it  is  recom- 
mended that  a  detailed  survey  of  it  be  made  with  the  view  of  revising  and  enlarging 
the  original  estimate  for  its  improvement  between  Cheraw  and  the  Wilmington, 
Columbia  and  Augusta  Railroad  Bridge  to  3^  feet  depth  at  dead  low  water.  Such  a 
survey  would  probably  cost  $1,306,  including  the  general  map  of  the  river,  as  well  as 
an  extra  detailed  survey  of  each  shoal,  from  which  to  make  estimates  for  dredging, 
transportation  of  surveying  party,  etc. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Asmtant  Engineer, 

Capt.  J.  C.  Sanford, 

Corps  of  Engineers,  U.  S.  A. 


commercial  STATEMENT  OF  MR.   REID  WHITFORD,  ASSISTANT  ENGINEER. 

Georgetown,  S.  C,  Septembers,  J 900. 
Statement  of  prospective  commerce  from  Great  Pedee  River  landings,  between 
Cheraw  and  Wilmington,  Columbia  and  Augusta  Railroad  Bridge,  excepting  from  the 
former  place  and  Society  Hill. 

Outward  freights: 

2,200  bales  of  cotton,  at  $40   $88, 000 

6,000  sticks  of  timber,  at  $3   18,  000 

108,000 
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1 II waul  fivi^'hts: 

l,;UK)  tons  fortilizcrs,  at  $L>0   $26,  000 

Morchandise   70,000 

Total   202, 000 


Rkii)  Whitkoki), 
United  JSlates  Assislanl  Engineer, 


LETTKR  OF  K.  T.  BARRENTINK,  M.  D.,  AND  OTHERS. 

Society  Hill,  8.  C,  Augunt  S9,  1900. 
Dear  Sir:  Our  village  is  on  the  Great  Pedee  River.  We  have  only  one  railroad  bv 
our  town,  and  have  to  submit  to  any  rate  of  freight  they  may  charge  us.  We  think 
if  the  Pedee  was  made  navigable  for  steamers  the  year  through,  it  would  be  a  great 
advantage  to  us  in  securing  reasonable  freight  rates.  In  answer  to  your  inquiry 
as  to  the  amount  of  freights  handled  at  this  point,  will  say: 


5,000  bales  of  cotton   $200, 000 

650  carloads  brick   35, 000 

50  carloads  timber   3, 000 

400  carloads  wood   16, 000 

8,000  tons  of  merchandise,  at  $100    800,  000 


We  are  glad  to  know  that  Congress  is  about  to  take  some  steps  toward  making  our 
river  navigable.  We  are  in  the  midst  of  the  most  fertile  part  of  the  State  of  South 
Carolina,  with  fine  climate  and  good  water.  There  are  landings  above  us  and  below 
that  receive  and  ship  large  quantities  of  freight  by  steamer  when  the  river  is  navi- 
gable. We  are  satisfied  that  a  competing  carrier  would  get  a  good  per  cent  of  the 
above  business. 

E.  T.  Barrentine,  M.  D. 
Z.  W.  Wines,  P.  U. 
D.  L.  Winters,  J.  P. 
W.  C.  Coke  &  Son.  . 
A.  M.  Sanpayrae.  / 
L.  E.  Carrigan. 
Jno.  E.  Sumner. 

Mr.  Reid  Whitford, 

Assistant  United  States  Engineer, 


letter  of  committee  on  commerce  and  navigation  of  the  business  league  of 

cheraw,  s.  c. 

Cheraw,  S.  C.  ,  August  £8,  1900. 
Dear  Sir:  In  accordance  with  your  request  we,  the  undersigned  committee  on  com- 
merce and  navigation,  of  the  business  league  of  the  town  of  Cheraw,  hereby  submit 
to  you  the  following  report  of  the  probable  commerce  of  the  said  town  of  Cheraw, 
which  would  result  on  account  of  the  opening  of  tlie  Great  Pedee  River  for  navigation 
from  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge  across  the  said  river 
to  the  town  of  Cheraw: 


75,000  tons  fertiUzer   $1,  875,  000 

Naval  stores   200,000 

Merchandise   1, 000,  000 

500,000  sticks  of  timber   1, 444,  000 

40,000  bales  of  cotton   1,  800,  000 


Probable  total   6, 319, 000 


The  town  of  Cheraw  is  situated  in  the  northeastern  portion  of  the  State  of  South 
Carolina,  at  the  head  of  navigation  of  the  Great  Pedee  River,  and  at  the  intersection 
of  the  Seaboard  Air  Line  and  the  Atlantic  Coast  Line  railroads.  It  is  a  progressive 
tc»wn  and  needs  only  proper  freight  rates  to  make  it  one  of  the  best  commercial  and 
distributing  points  in  the  two  Carolinas,  but  on  account  of  the  fact  that  the  Great 
Pedee  River  is  not  open  to  navigation,  the  town  is  at  the  mercy  of  the  two  great  rail- 
road companies,  which  now  afford  the  only  means  by  which  business  with  the  outside 
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world  can  be  carried  on,  and  in  many  instances  the  high  freight  rates  now  in  force 
make  it  almost  impossible  to  carry  on  commerce  with  the  outside  world  to  advantage. 
We  not  only,  under  our  present  condition,  can  not  undersell  other  points,  but  in 
many  instances  can  not  even  compete  with  them. 

With  the  rates  to  which  we  should  be  entitled  on  account  of  our  geographical  posi- 
tion, being  the  only  town  within  80  miles  which  could  under  any  circumstances  have 
M  ater  navigation,  we  should  have  such  freight  rates  that  no  town  could  compete  with 
us.  Instead  of  remaining  a  town  of  1,500  inhabitants,  and  so  remaining  forever,  we 
should  in  a  very  short  time,  with  deep  water  in  the  Pedee,  become  a  city  of  25,000 
inhabitants.  Situated  in  the  very  heart  of  the  cotton-growing  region,  with  the  best 
class  of  labor,  and  with  fuel  plentiful,  with  good  water  and  a  mild  and  healthful  cli- 
mate, there  is  no  reason  except  the  high  freight  rates  why  Cheraw  should  not  become 
one  of  the  greatest  cotton  manufacturing  centers  in  the  South.  The  Seaboard  Air 
Line  Railroad  has  just  been  completed  from  Cheraw  to  Columbia,  S.  C,  and  there  is 
now  another  road  under  construction  from  this  point  to  Lancaster,  S.  C.,  and  these 
two  new  roads  will  no  doubt  do  much  toward  the  development  of  the  town,  but  that 
is  not  all  Cheraw  needs.  The  freight  rates  will  not  be  much,  if  any,  reduced  on 
account  of  the  railroad  competition.  What  we  need  is  water  rates  to  compel  all  these 
roads  to  reduce  rates. 

As  an  instance  of  the  high  rates  now  in  force,  we  cite  the  rates  following  on  cotton: 

Freight  per  hundredweight  from  Cheraw  to  New  York  on  cotton  $0.59 

Freight  per  hundredweight  from  Cheraw  to  Liverpool  on  cotton  75 

From  this  it  will  be  seen  that  the  rate  on  cotton  from  Cheraw,  S.  C,  to  Liverpool, 
England,  is  only  16  cents  per  hundredweight  higher  than  it  is  to  the  city  of  New 
York. 

Therefore  we,  the  said  committee,  hereby  respectfully  request  that  a  survey  of  the 
said  section  of  the  Great  Pedee  River  be  made  as  early  as  possible,  and  that  an  esti- 
mate be  made  for  the  deepening  of  the  channel  of  the  same  so  as  to  afford  a  channel 
with  a  draft  of  at  leapt  8i  feet  at  any  and  all  times,  so  that  the  said  report  may  be 
submitted  at  the  next  session  of  Congress. 

C.  A.  Malloy, 
T.  C.  D.  Malloy, 

H.  W.  FiNLAYSON, 

W.  P.  Pollock, 
W.  F.  Stevenson, 

H.  P.  DUVALL, 

Committee  on  Commerce  and  Navigation  of  the 

Business  League  of  the  town  of  Cheraw,  S.  C. 

Mr.  Reid  Whitford, 

United  States  Assistant  Engineer, 

Georgetown,  S.  C. 


survey  of  gkeat  pedee  river,  south  carolina,  between  cheraw 
and  the  wilmington,  columbia  and  augusta  railroad  bridge. 

United  States  Engineer  Office, 
Charleston,  S.       JSTovemher  19,  1900. 

General:  I  have  the  honor  to  submit  herewith  report,  with  map,* 
of  a  survey  made  by  Asst.  Engineer  Reid  Whitford  of  the  Great 
Pedee  River,  South  Carolina,  from  Cheraw  to  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  Bridge,  in  accordance  with  the  requirements 
of  the  emergency  river  and  harbor  act  of  June  6,  1900. 

The  Great  Pedee  River  has  been  under  improvement  by  the  General 
Government  for  about  twenty  years.  The  approved  project,  adopted 
in  1880  and  revised  in  1886,  provides  for  a  thoroughly  cleared  9-foot 
navigation  to  Smith  Mills,  52  miles  above  the  mouth,  and  a  3i-foot 
navigation  to  Cheraw,  167  miles  above  the  mouth,  at  all  stages  of  water, 
at  an  estimated  cost  of  1117,000.  The  cost  oi  maintenance  of  the 
improvement  a^ter  completion  was  estimated  at  l?^5,000  annnnllv. 


Not  printed. 
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Thoro  liavi^  thus  far  hccn  a|)|)r()pri}itod  for  this  work  )!>111,5()0;  hut 
owiut]f  to  the  small  aiuuial  ap[)roi)riatiouH  that  liavi^  hccn  made  the  ])()r- 
tion  of  tho  rivor  ahovc  the  l)ridge  has  not  yet  heen  impi'oved,  a  hir<^e 
sum  having  been  re(|uiied  each  year  for  maintenancte,  in  the  way  of 
removing  snags  and  simihir  obstructions  which  are  constantly  form- 
ing, of  the  improved  portion,  about  108  miles  in  length,  below  the 
bridge. 

As  shown  l)y  the  survey,  the  improvement  of  a  considerable  numl)er 
of  shoals  will  be  necessary  in  order  to  secure  a  low-water  deptli  of  13^- 
feet  from  the  bridge  to  C'heraw,  and  the  cost  of  improving  them  will 
be  much  greater  than  originally  estimated,  due  probably  to  additional 
shoaling  since  the  date  of  that  estimate.  Mr.  Whitford's  estimate  is, 
however,  in  my  opinion,  too  large.  It  will,  I  believe,  be  practical)le 
to  maintain  a  channel  by  a  small  amount  of  occasional  dredging,  at  a 
much  less  cost  and  with  greater  certainty  than  by  training  walls. 
Bank  protection  1  would  also  dispense  with.  With  fairly  liberal 
appropriations  the  cost  of  removing  the  snags  and  logs  now  in  the 
river  can  be  reduced  at  least  to  $1  each.  Making  these  omissions 
and  change  in  unit  price  and  retaining  the  other  items  of  Mr.  VVhit- 
frru's  estimate,  I  should  estimate  the  total  cost  of  improving  the  river 
from  Cheraw  to  the  bridge  to  give  a  3i-foot  depth  at  low  w^ater  at 
$118,845.37,  and  the  cost  of  maintaining  the  improvement  after  com- 
pletion at  $4,000  per  year. 

The  above  estimate  is  based  on  the  assumption  that  none  of  the 
money  appropriated  for  the  work  has  to  be  spent  in  maintenance. 
While  the  improvement  is  in  progress  it  will  be  necessary  each  yeo^r 
to  remove  the  snags,  logs,  etc.,  that  may  get  into  the  channel,  and  for 
this  purpose  $2,000  per  year  will  be  required  in  addition  to  the 
improvement  appropriations. 

The  improvement  of  the  Great  Pedee  River  to  Cheraw  to  the  extent 
contemplated  will  benefit  a  large  section  of  productive  countr}^  by 
greatl}^  reducing  freight  rates.  This  whole  section,  of  which  Cheraw 
is  the  center,  is  now  remote  from  water  transportation  and  the  rail- 
road rates  are  correspondingly  high.  The  section  in  question  is  rich 
in  cotton,  naval  stores,  and  timber,  and  imports  large  quantities  of 
fertilizer;  and  it  is  my  opinion  that  its  development  will  be  assisted 
to  such  an  extent  by  the  improvement  of  the  river  as  to  fully  justify 
the  cost  of  the  improvement. 

Ver}^  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain  of  Engineers, 

Brig.  Gen.  eToHN  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 
(Through  the  Division  En'^ineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore,  Md. ,  November  28,  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  prospective  commerce  of  this  river  is  an  uncertain  and  indefinite 
quantity.  In  the  report  on  the  preliminar}^  examination  the  district 
engineer  stated  that  it  was  represented  by  interested  parties  as  amount- 
ing to  over  $7,000,000  in  value.    In  my  indorsement  on  the  report  I 
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stated  that  I  doubted  that  large  estimate,  and  there  is  nothing  in  this 
report  on  the  survey  to  change  my  views  in  that  respect. 

To  my  mind  neither  the  present  nor  prospective  demands  of  the 
commerce  of  the  portion  of  the  stream  treated  in  this  report  will  justify 
its  improvement  at  this  time  by  the  United  States  at  the  estimate  of 
the  assistant  engineer,  which  is  $241,650.97.  I  concur,  however,  in 
the  opinion  of  the  district  engineer  that  it  is  worthy  of  improvement 
by  the  General  Government  to  the  extent  of  about  $119,000  with 
$4,000  annually  for  maintenance,  provided  sufficient  funds  be  furnished 
to  carry  on  the  operations  uninterruptedly  and  without  recourse  to 
maintenance  until  a  3^-foot  navigation  is  completed  throughout  the  64 
miles  of  this  portion  of  the  river. 

Peter  C.  Hains, 

Colonel.,  Corps  of  Engineers., 
Division  Engineer Southeast  Division, 


report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 
Georgetown,  S.  C,  November  12,  1900. 

Captain:  I  have  the  honor  to  report  as  follows  on  the  survey  of  the  Great  Pedee 
River,  South  Carolina,  from  Cheraw  to  the  Wilmington,  Columbia  and  Augusta  Rail- 
road Bridge,  in  accordance  with  the  emergency  river  and  harbor  act  of  June  6, 1900, 
and  in  compliance  with  instructions  contained  in  your  letter  of  September  29, 1900: 

The  method  of  survey  consisted  in  zigzag  stadia  measurements  and  compass  bear- 
ings from  shore  to  shore,  beginning  under  the  county  bridge  at  Cheraw  and  extend- 
ing down  to  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge,  a  distance  of 
about  64.1  miles.  Soundings  at  sufficiently  close  intervals  were  taken  on  these  lines 
to  determine  the  depth  of  the  river  from  bank  to  bank.  In  addition,  where  a  chan- 
nel depth  of  less  than  3^  feet  at  dead  low  water  was  found  to  exist,  these  shoals  were 
more  thoroughly  sounded  and  plotted  on  a  scale  of  1  inch  to  100  feet,  from  which 
the  following  estimate  is  made.  The  river  being  most  of  the  time  during  the  progreso 
of  the  survey  at  its  dead  low  stage  afforded  a  most  favorable  opportunity  for  securing 
correct  soundings. 

Only  the  characteristic  depths  could  be  shown  on  the  accompanying  tracing,  owing 
to  its  small  scale.  Generally,  however,  it  gives  a  correct  idea  of  the  appearance  of 
the  stream  and  designates  all  the  shoal  places  where  dredging  may  be  necessary. 
The  river  has  plenty  of  width,  ranging  from  about  245  to  400  feet,  even  at  its  dead 
low  stage,  and  carries  a  very  good  supply  of  water  indeed. 

The  survey  developed  the  fact  that  between  its  initial  and  terminal  points  there 
are  16  shoal  places  with  less  than  3 J  feet  on  them  at  dead  low  water,  as  follows:  (1) 
Lower  Pocket  Shoal,  (2)  Kings  Pocket  Shoal,  (3)  Cashway  Cut  Shoal,  (4)  Sugar  Loaf 
Shoal,  (5)  Askew  Falls  Shoal,  (6)  Famine  Falls  Shoal,  (7)  Buzzard  Bar  Shoal,  (8) 
Snowdens  Shoal,  (9)  Whirligig  Shoal,  (10)  Rogers  Shoal,  (11)  Cheraw  Bay  Shoal, 
(12)  Indian  Hill  Shoal,  (13)  Fish  Tail  Shoal,  (14)  Terrels  Shoal,  (15)  Mother  Griffin 
Shoal,  (16)  Thompson  Creek  Shoal. 

Of  these,  by  far  the  most  formidable,  and  those  which  seem  to  present  more  diffi- 
culties against  their  removal,  are  Cashway  Cut  and  Mother  Griffin,  because  they  are 
composed  of  hardpan  bottom  and  are  very  shallow,  having  unusually  swift  currents, 
being  cut-offs  or  break-throughs  from  one  point  on  the  river  to  another,  the  old 
course  around  gradually  filling  up  and  becoming  unfit  for  navigation. 

Most  of  the  shoals  consist  of  sand  and  pebbles,  which  may  be  disposed  of  by  centrif- 
ugal pump  dredging.  Others  of  them  are  hardpan,  which  may  require  blasting  and 
dredging  with  a  scoop  arrangement. 

A  great  deal  of  the  river  banks  is  eroding  under  the  action  of  freshets.  Much  of 
this  will  require  protection  to  add  to  the  permanency  of  an  improved  channel,  and 
this  may  be  done  by  driving  piles  and  filling  in  behind  with  logs  and  brush.  Much 
of  this  filling  can  probably  be  supplied  by  snags  and  logs  taken  from  the  river  bed. 

For  the  most  part  the  river  is  obstructed  at  present  by  logs,  snags,  and  fallen  tim- 
ber. Possibly  when  these  are  removed  some  of  the  shoals  may  wash  out  and  disap- 
pear, as  they  may  be  held  in  place  now  by  accumulation  of  sand  and  silt  about  sunken 
logs.  etc. 
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There  are  at  ('ash  way  Cut  and  Mother  Griffin  break-throughs  or  cut-offs  where  it 
mi^ht  be  advisable  to  <laiii  the  old  river  with  piles  and  lojj;  filling  to  force  the  current 
more  entirely  througli  the  cut-offs  or  ni^w  chai1«uda  which  are  now  used  by  steamers. 
The  depths  both  above  and  below  the  shoals  are  by  comparison  considerable,  so  that 
the  supply  of  water  would  be  constant,  though  tlie  top  of  the  shoals  be  lowered  in 
improving  the  river  to  8^  feet  at  dead  low  water. 

After  once  removing  the  shoals  by  dredging,  in  order  to  maintain  the  depth  thus 
gained  it  would  probably  be  necessary  to  direct  the  main  flow  of  the  current  through 
this  channel  by  the  use  of  training  walls,  built  wit  h  their  crest  about  8  feet  above  the 
dead  low-water  plane.  It  ia  believed  that  such  structures  should  be  built  of  rip- 
rap stone,  which  may  possibly  be  found  in  suflicient  quantities  in  the  vicinity.  Any- 
thing of  this  kind  budt  of  timber  would  in  time  decAy  and  of  it^ielf  form  an  obstruc- 
tion to  navigation.  Therefore  the  following  estimate  of  the  probable  cost  of  improving 
the  64.1  miles  of  river  is  respectfully  submitted: 

ESTIMATE. 


155,289  cubic  yards  pebbles,  at  30  cents  per  cubic  yard   $46,  586.  70 

8,960  cubic  yards  hard  pan  or  soft  sandstone,  at  40  cents   3, 584.  00 

89,100  cubic  yards  sand,  at  20  cents   17,  820.  00 

3,820  linear  feet  riprap  stone  training  walls,  at  $6   22,  920. 00 

32,700  linear  feet  bank  protection,  at  $2   65,  400. 00 

23,776  snags  and  logs,  at  $2   47,  552.  00 

7,230  overhanging  trees,  at  $1    7,  230.  00 

1,580  cords  of  brush,  at  50  cents   790.  00 

520  linear  feet  timber  and  pile  dam,  at  $15    7, 800. 00 


219,  682.  70 

Add  10  per  cent  for  superintendence  and  contingencies   21, 968.  27 


Total   241, 650. 97 

or  about  $3,770  per  mile  of  river. 


After  the  improvement  is  finally  completed  there  will  probably  be  required  at  least 
about  $6,400  annually  to  maintain  it,  or  about  $100  per  mile  per  year. 

COMMERCE. 

From  this  point  of  view  the  whole  length  of  the  stream  seems  to  be  of  unusual 
importance.  It  flows  through  an  exceedingly  fertile  section  of  the  State,  where  large 
quantities  of  cotton  and  other  farm  products  are  annually  marketed.  The  lack  of 
facilities  for  transportation  at  low  water  over  the  Great  Pedee  River  necessitates 
hauling  by  wagons,  in  many  instances,  long  distances  to  markets  or  to  railroad  stations. 

Cheraw  is  of  such  commercial  magnitude  as  described  in  the  accompanying  report 
from  a  committee  of  citizens  of  that  place.  Doubtless  the  navigation  of  the  river  at 
all  stages  of  the  water  would  prove  of  vast  benefit,  not  only  to  Cheraw,  but  also  to 
Society  Hill,  a  town  17  miles  farther  down,  as  well  as  all  intermediate  landings,  as 
they  are  now  forced  to  ship  by  rail  at  arbitrary  rates. 

At  present  there  is  very  little,  if  any,  steamboat  traffic  on  the  river  above  the  Wil- 
mington, Columbia  and  Augusta  Railroad  Bridge.  In  former  years  the  commerce  over 
that  part  of  the  river  alone  was  said  to  have  been  worth  several  hundred  thousand 
dollars  annually.  But  the  running  of  the  steamers  became  irregular  in  their  trips, 
and  in  consequence  the  commerce  naturally  drifted  away  from  the  river  and  sought 
an  outlet  to  and  from  market  by  other  means.  In  old  times  the  regular  running  of 
the  boats  possibly  had  a  tendency  to  keep  the  shoals  deepened  by  the  action  of  their 
paddle  wheels  stirring  up  and  sweeping  off  the  sand  and  pebbles.  It  is  said  that 
since  this  regular  steamboat  traffic  ceased  the  depth  on  the  shoals  has  become  less, 
and  now  it  is  impossible  to  navigate  the  river  at  all  except  at  its  flush-water  periods. 

The  prospective  commerce  appears  to  be  very  large,  should  the  river  be  open  for 
navigation  every  day  in  the  year,  and  from  the  best  information  attainable  it  would 
be  approximately  as  follows: 

CHERAW. 

As  per  attached  report  of  committee  on  commerce  and  navigation: 

State  of  South  Carolina, 

County  of  Chesterfield,  Town  of  Cheraw. 

The  undersigned,  committee  on  commerce  and  navigation  of  the  business  league 
of  the  town  of  Cheraw,  beg  leave  to  submit  the  following  report: 

The  town  of  Cheraw  is  situated  in  the  northeastern  part  of  the  State  of  South 
Carolina,  at  the  head  of  navigation  of  the  Great  Peedee  River  and  at  the  intersection 
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of  the  Seaboard  Air  Line  Railroad,  the  Atlantic  Coast  Line  Railroad,  and  the  Chester- 
field and  Lancaster  Railroad,  which  is  now  under  construction,  and  another  road 
which  is  projected  and  is  partly  built  from  a  point  on  the  Atlantic  coast  and  running 
by  the  towns  of  Conway,  Marion,  and  Bennettsville,  S.  C,  to  Cheraw.  It  is  also  the 
central  market  point  for  five  counties,  two  in  North  Carolina  and  three  in  South 
Carolina,  and  is  the  only  point  within  one  hundred  miles  which  can  have  the 
advantage  of  water  navigation  and  the  consequent  reduction  in  freight  rates.  It 
should  therefore  become,  with  water  transportation,  the  distributing  point  for  a  very 
large  territory,  as  it  was  before  the  age  of  railroads,  when  water  transportation  was 
the  only  means  of  carrying  freight. 

The  town  now  has  about  twenty-five  mercantile  establishments,  which  annually 
import  at  least  $500,000  of  goods,  four  of  such  establishments  doing  annually  from 
$250,000  to  $300,000  of  business.  This  amount  would  be  readily  doubled  and  would 
reach  $1,000,000  per  annum. 

The  fertilizers  annually  amount  to  5,000  tons,  worth  $100,000,  and  as  the  freight 
charges  are  a  very  material  item  in  the  cost  of  fertilizers,  with  the  reduction  in  cost 
of  freight  the  price  at  which  they  could  be  sold  in  Cheraw  would  be  far  less  than  at 
other  competing  points  and  the  business  would  probably  be  increased  several 
hundred  per  cent.  It  is  estimated  that  not  less  than  15,000  tons  of  fertilizers  would 
be  sold  at  this  point. 

Another  article  in  which  the  freight  makes  a  great  difference  in  price  and  which 
would  be  sold  from  Cheraw  at  a  much  lower  rate,  and  which  would  result  in  great 
increase  m  the  trade,  would  be  salt. 

Before  the  time  of  railroads  Cheraw  annually  shipped  about  40,000  bales  of  cotton, 
averaging  500  pounds  weight.  On  account  of  the  fact  that  we  now  have  no  advan- 
tage over  other  local  markets  in  the  matter  of  freight,  Cheraw  now  handles  only  about 
12,000  or  15,000  bales  annually.  With  water  navigation  this  should  be  easily 
increased  to  35,000  or  40,000  bales  annually. 

The  timber  resources  of  this  section  are  almost  limitless.  The  distance  from  Che- 
raw to  Society  Hill,  S.  C,  by  river,  is  about  20  miles,  and  for  one  mile  on  each  side 
of  the  river  there  is  a  magnificent  forest  of  hard  woods  and  pine.  This  territory 
M'ould  cut  at  least  250,000,000  feet  of  lumber  (25,000  acres).  There  are  now  twenty 
mills  in  this  vicinity,  cutting  annually  30,000,000  feet  of  pine  lumber,  all  of  which  is 
being  shipped  from  or  through  Cheraw,  and  there  is  a  vast  extent  of  timber  lands 
which  now  can  not  be  developed  on  account  of  the  fact  that  suitable  rates  can  not  be 
had.  The  South  Carolina  exhibit  of  woods  at  the  Atlanta  Exposition  was  the  best 
there,  and  all  this  was  gotten  out  in  the  vicinity  of  Cheraw. 

Being  in  the  midst  of  the  vast  pine  forests,  the  amount  of  naval  stores  which 
would  be  produced  and  shipped  can  not  be  estimated.  This  business  is  now  great, 
but  the  increase  would  be  immense.  Thousands  of  barrels  of  rosin  and  turpentine 
are  now  annually  shipped  from  this  point. 

There  are  vast  deposits  of  kaolin  in  the  vicinity  of  Cheraw,  but  on  account  of  the 
high  rates  for  shipment  this  can  not  now  be  profitably  mined.  Perhaps  the  greatest 
kaolin  beds  in  the  United  States  are  to  be  found  in  Chesterfield  County,  and  with 
low  rates  of  freight  the  amount  which  would  be  shipped  would  be  immense. 

There  is  a  magnificent  water  power  on  the  Great  Pedee  River  only  a  short  distance 
from  the  town  of  Cheraw  which  should  be  developed  and  used  for  manufacturing 
purposes,  and  with  water  transportation  the  chances  are  much  greater  for  its  develop- 
ment than  at  present.  The  report  ^  of  the  engineer  who  recently  made  a  survey  of 
this  is  attached  hereto,  and  made  a  part  of  this  report. 

All  of  which  is  respectfully  submitted. 

C.  A.  Malloy,  Chamnan, 
A.  L.  Evans, 
H.  D.  Malloy, 
\V.  F.  Stevenson, 

H.  P.  DUVALL, 

H.  W.  Harrall, 

H.  W.  FlNLAYSON, 

Cornmitlee. 

W.  P.  Pollock, 

Secretary  Business  League,  Society  Hill,  S.  C. 

Society  Hill,  S.  C,  August  S9,  1900. 
Dear  Sir:  Our  village  is  on  the  Great  Pedee  River.    We  have  only  one  railroad 
by  our  town  and  have  to  submit  to  any  rate  of  freight  they  may  charge  us.  We 
think  if  the  Pedee  was  made  navigable  for  steamers  the  year  througli  it  would  be 
a  jTreat  advantage  to  us  in  securing  reasonable  freight  rates. 


Not  received. 
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In  answer  to  your  iiKiuiry  51h  to  (ho  amount  of  frcijjrhta  handled  at  this  point  will  say: 

4, 0(H)  bales  of  cotton   *20(),  ()()0 

()r)0  carloads  brick   35, 000 

50  carloads  timber   8,  000 

4(X)  carloads  wood,  at  $40   !«,  000 

S,(X)0  tons  of  merchandise   SOO,  000 


We  are  plad  to  know  that  Congress  is  about  to  take  some  steps  toward  making 
our  rivers  navigable.  We  are  in  the  midst  of  the  most  fertile  part  of  the  State;  of 
South  C'arolina,  with  fine  climate  and  good  water.  There  iirv.  landings  above  and 
below  us  that  receive  and  ship  large  quantities  of  freight  by  steamer  when  the  river 
is  navigable. 

We  are  satisfied  that  a  competing  carrier  would  get  a  good  per  cent  of  the  above 
business. 

W.  C.  CoKER  &  Son. 
K.  T.  Barentine,  M.  I). 
Z.  W.  Wines,  P.  :M. 

1).  L.  WiNTEFW. 
A.  M.  SOMPAVRAC. 

Iv.  E.  Cahkigan. 
Jno.  £.  Sumner. 

Mr.  Reid  WniTFORD, 

Assistant  United  States  Engineer ,  Georgetoum,  S.  C. 

Other  landings  on  the  river  (collected  by  Mr.  William  H.  Johnstone  during  the 
survey) : 


Outward  freights: 

.   20,000  bales  of  cotton,  5,000  tons,  valued  at   $1, 000, 000 

10,000  tons  cotton  seed,  at  $15,  valued  at   150, 000 


1, 150, 000 

Inward  freights: 

10,000  tons  fertilizers,  at  $18   180,  000 

12,000  tons  general  merchandise,  at  $60   720,  000 


Total   2,  050, 000 


No  estimate  could  be  formed  of  the  amount  of  naval  stores,  timber,  shingles,  cross- 
ties,  corn,  and  other  products  which  would  probably  pass  over  the  river  from  these 
intermediate  landings.    They  would  evidently  amount  to  no  little  each  year. 

For  full  history  of  the  efforts  in  the  past,  made  to  improve  the  Great  Pedee  River, 
see  report  on  examination  of  this  stream  September  8,  1900. 

Mr.  William  H.  Johnstone,  surveyor,  rendered  valuable  service  in  completing  the 
survey  thoroughly,  and  in  a  most  satisfactory  manner,  in  a  short  time. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Engineer. 

Capt.  J.  C.  Sanford, 

Corps  of  Engineers,  U.  S.  A, 


M  15. 

EXAMINATION  AND  SURVEY  OF  ASHLEY  RIVER,  SOUTH  CAROLINA. 
[Printed  in  House  Doc.  No.  116,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingto7i,  Deceiiiber  ^,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
September  10,  1900,  and  November  20,  1900,  by  Capt.  J.  C.  Sanford, 
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Corps  of  Engineers,  upon  preliminary  examination  and  survey,  respec- 
tively, of  Ashley  River,  South  Carolina,  from  the  city  of  Charleston 
to  the  head  of  navigation,  authorized  by  the  emergency  river  and  harbor 
act  approved  J une  6,  1900. 

The  plan  of  improvement  presented  provides  for  increasing  the  navi- 
gable depth  of  certain  reaches  on  the  river  to  13  and  20  feet  at  mean 
low  water,  and  the  removal  of  snags  and  other  obstructions  in  the 
extreme  upper  portion.  The  cost  of  the  proposed  work  is  estimated 
at  1264,396.29.  Captain  Sanford  states  that  in  his  opinion  this 
improvement  is  justilied  by  the  amount  and  character  of  the  commerce 
involved,  and  his  views  are  concurred  in  by  the  division  engineer,  Col. 
Peter  C.  Hains,  Corps  of  Engineers. 

Yery  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Br  ig.  Gen.^  Chief  of  Engineers^ 

U.  S.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War. 


PRELIMINARY  EXAMINATION  OF  ASHLEY  RIVER,  SOUTH  CAROLINA,  FROM 
CHARLESTON  TO  THE  HEAD  OF  NAVIGATION. 

Palmyra,  N.  Y.,  September  10, 1900, 

General:  I  have  the  honor  to  submit  the  following  report  of  an 
examination  of  Ashley  River,  South  Carolina,  from  the  city  of  Charles- 
ton to  the  head  of  navigation,  made  August  30,  1900,  in  accordance 
with  the  terms  of  the  emergency  river  and  harbor  act  of  June  6, 1900. 

This  river  was  originally  examined  and  partially  surveyed  under 
Gen.  Q.  A.  Gillmore,  Corps  of  Engineers,  under  the  act  of  March  3, 
1872.  His  report  and  project  of  improvement  are  printed  as  Appendix 
S  8  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1873,  page  756. 

Appropriations  were  made  from  time  to  time,  aggregating  §5,500, 
which  sum  was  spent  mainly  in  dredging  through  two  shoals  in  the 
lower  part  of  the  river,  known  as  Cowhead  and  Stono  shoals.  The 
first  was  dredged  to  11  feet,  and  the  second  to  12  feet  at  mean  low 
water.    This  work  was  done  from  1882  to  1892. 

The  present  examination  extended  from  Bacon's  Bridge,  which  is 
usually  considered  the  head  of  navigation,  to  the  city  of  Charleston. 

At  Bacon's  Bridge  the  river  is  about  90  feet  wide.  The  bridge  has 
no  draw,  but  there  is  a  central  span  of  about  30  feet,  which  is  wide 
enough  to  allow  rafts  and  flatboats  of  moderate  size  to  pass  through 
under  the  bridge.  Just  below  the  bridge  the  river  is  from  100  to  150 
feet  wide  and  the  banks  are  lined  with  trees.  Some  of  them  are  large 
and  their  limbs  extend  over  half  of  the  width  of  the  river,  consequently 
there  are  many  snags  and  the  navigation  of  this  portion  of  the  river  is 
dangerous.  The  river  gradually  widens,  and,  after  the  entrance  of 
Eagle  Creek  on  the  east  bank,  about  1^  miles  from  the  bridge,  it  is 
estimated  to  be  about  250  feet  wide.  The  Gregg  mines  are  about 
6i  miles  from  the  bridge  and  probably  about  23  miles  from  Charleston. 
Below  this  point  the  character  of  the  river  changes,  and  it  runs  between 
marshes  touching  the  high  ground  here  and  there,  generally  in  bends. 
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Some  of  (lu*  lii<4l»  haiiUs  art'  of  mai  l  roi  iiiiition,  woi'n  smooth  by  tho 
ciinvnt,  but  very  tcMuicioiis. 

From  tho  Grcotr  luincs  on  the  west  bank  to  Lamb's  on  (he  cast  bank, 
a  distance  of  8  or  \)  mih\s,  the  river  is  from  to  6()()  fe(;t  wide.  At 
Lamb's  it  b(\n'ins  to  widen  and  becomes  ^racbially  wider  until  it  enters 
Charhvston  Ibirbor  with  a  \vi(hli  at  its  mouth  of  about  1  mile. 

The  total  length  t'roni  Bacon's  Hridn'c-  to  the  mouth  is  about  80  miles, 
wliich  lij^ure  is  only  an  approximation,  for  some  of  the  available  maps 
are  inexact. 

From  Lambs  to  Charleston,  a  distance  of  al)out  IT)  miles,  the  river 
has  been  sur\  eyed  at  a  comparatively  recent  date  by  the  United  States 
Coast  and  Cieodetic  Survey. 

There  is  one  railroad  bridge  crossing  the  river  at  Bees  Ferry,  about 
12  miles  from  Charleston,  which  is  provided  with  a  good  draw  having 
two  openings.  The  river  is  also  crossed  at  the  u})per  end  of  the  city 
of  Charleston  by  a  highway  bridge  with  a  draw  having  two  openings. 
This  draw  is  at  present  in  a  wrecked  condition,  having  been  run  into 
by  a  steamer,  but  navigation  is  not  interfer(nl  with.  The  river  is 
navigable  at  high  water  for  sea-going  vessels  drawing  about  15  feet  as 
far  as  Fetteressa,  12  miles  from  Charleston,  and  for  12-feet  draft  to 
Lambs,  15  miles.  Schooners  also  go  up  to  the  Ashley  Phosphate 
Works,  about  20  miles,  and  probably  have  gone  up  occasionally  to  the 
Gregg  mines.  Several  shoal  places  are  shown  on  the  Coast  and  Geo- 
detic Survey  chart,  and  there  are  doubtless  others  above  as  far  as 
Gregg's  mines.  Above  this  point  the  river  is  quite  shallow.  There 
is  a  rise  of  tide  of  betw^een  5  and  6  feet  as  far  up  as  the  Gregg  mines. 
At  Bacon's  Bridge  it  is  probably  less.  The  main  business  on  the  upper 
portion  of  the  river  from  Fetteressa  to  the  Gregg  mines  is  the  mining 
and  wasliing  of  phosphate  rock. 

The  refuse  from  the  washings  formerly  went  into  the  river,  but 
most  of  the  companies  have  now  arranged  to  deposit  their  refuse  upon 
the  land.  Their  arrangements  are  not  perfect  in  all  cases,  as  was 
observed  during  the  course  of  examination.  While  the  refuse  is 
dumped  upon  the  land,  the  water  bearing  the  material  from  the  wash- 
ers is  not  entirely  cleared  of  the  refuse  when  it  reaches  the  river. 
The  large  areas  of  marsh  lands  in  this  section  give  ample  room  for  this 
refuse,  but  at  least  in  some  instances  dikes  should  be  built  in  order  to 
form  settling  basins,  and  these  should  be  constantly  maintained  at  the 
expense  of  the  companies  owning  them.  One  concern  still  dumps  into 
the  river,  but  the}^  are  now  making  arrangements  to  move  their  washer 
to  another  point  and  will  then  discharge  their  refuse  upon  land.  This 
change  w  ill  be  made  by  October  15  next.  Maps  on  file  in  my  office 
show  that  serious  shoaling  has  occurred  in  at  least  one  portion  of  the 
river,  which  is  directly  traceable  to  this  practice. 

The  river  is  an  important  feedcx  to  the  commerce  of  Charleston. 
The  volume  of  business  is  very  much  greater  in  the  lower  part  than  in 
the  upper,  due  to  the  fact  that  most  of  the  manufactories,  or  fertilizer 
works,  are  not  far  above  the  city.  As  these  use  phosphate  rock  from 
the  upper  portions,  the  business  is  linked  together  into  a  uniform  whole 
and  all  are  interested  in  the  improvement  of  the  river.  The  obstruc- 
tions to  navigation  are  the  shoals  already  alluded  to,  and,  in  the  extreme 
upper  portion,  snags  and  overhanging  trees. 
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The  following  commercial  statistics  have  been  compiled  from  vari- 
ous sources,  and  are  believed  to  represent  fairly  the  business  using  as  a 
transportation  route  that  portion  of  the  river  which  has  been  examined: 

Annual  commercial  statistics  for  Ashley  River,  as  shown  in  1900. 


Pyrites  

Coal  

Acid  fish  

Tankage  

Manure  salt  

Kainit  

Muriate  

Nitrate  

Sylvinit  

Calcined  marl  

Phosphate  rock  

Manufactured  fertilizers  

Lumber  

Logs  

Cord  wood,  blocks,  laths,  and  shingles 

Vegetables  

Merchandise,  machinery,  supplies,  etc 

Total  


67,000 
42, 500 
6,200 
5,000 
12,050 
17,500 
2,200 
4,000 
1,000 
2,000 
223,173 
21,000 
16,000 
6,000 
900 
1,300 
1,000 


428,823 


For  reasons  shown  in  the  foregoing  report,  I  regard  this  river  as 
worthy  of  improvement.  In  order  to  prepare  plans  and  estimates  a 
survey  will  be  required.  That  portion  of  the  river  from  Bacons 
Bridge  to  the  Gregg  mines  needs  only  a  careful  examination  for  snags 
and  similar  obstructions.  The  recent  surveys  of  the  United  States 
Coast  and  Geodetic  Survey  will  render  unnecessary  a  resurvey  of  all 
of  the  lower  portion.  The  necessary  surveying  and  mapping  will 
cost  11,400. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain  of  Engineers, 

Brig  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore,  Md.,  September  IJf,^  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

From  an  examination  of  the  commercial  statistics  for  the  Ashley 
River,  as  shown  in  the  report  herewith  of  the  district  engineer,  it  is 
believed  that  this  river  is  worthy  of  improvement,  but  to  what  extent 
it  is  difficult  to  say  until  a  careful  survey  and  an  estimate  of  the  cost 
have  been  made. 

It  is  noticed  that  the  main  business  on  the  upper  portion  of  the 
river  is  the  mining  and  washing  of  phosphate  rock,  and  that  some  of 
the  companies  engaged  in  this  work  allow  the  refuse  from  the  washing 
to  go  back  into  the  river.  Captain  Sanford  states  that  serious  shoal- 
ing has  occurred  in  at  least  one  portion  of  the  river,  which  is  directly 
traceable  to  this  practice.  If  this  dumping  of  refuse  matter  into  the 
river  is  sufficient  to  become  injurious  to  navigation,  it  is  doubtful 
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whoUior  or  not  tlin  (iovonimiuit  should  iindortakn  (lie  work.  As  tlio, 
practice  is  ii)  direct  violiitioii  of  siM'tion  1)^,  river  und  liiirhor  act  of 
March  3,  IS1M>,  it  shoidd  he  stopiuMl. 

The  vohiine  and  diversity  of  the  business  on  this  riv(^r  are  such  as 
to  justify  the  survey,  and  it  is  accordinj^ly  rec^onunended. 

Petkk  C.  Hains, 
Colonel^  (JorpH  of  EnginrcrH^ 
Divhlcm  Engineer^  SoutJieast  JJi/oiaion. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  18,  1900. 
Rospcctfully  subinittcd  to  the  Secretary  of  War. 
This  report  rehites  to  a  preliminary  examination  of  Ashley  River, 
South  Carolina,  from  the  city  of  Charleston  to  the  head  of  navigation, 
made  to  comply  with  the  requirements  of  the  emergency  river  and 
harbor  act  of  June  6,  1900. 

The  river  is  reported  to  be  worthy  of  improvement  by  the  General 
Government,  and  I  recommend  that  a  survey  be  made  and  the  cost  of 
improvement  be  estimated. 

John  M.  Wilson, 
Brig,  Gen.,  Chief  of  Engineers, 

U.  S.  Army, 

[Third  indorsement.] 

War  Department, 

September  19,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 


survey  of  ashley  river,  south  carolina,  from  charleston  to 
the  head  of  navigation. 

United  States  Engineer  Office, 

Charleston,  S.  C,  November  W,  1900. 

General:  I  have  the  honor  to  submit  herewith  a  report,  with  map^ 
(6  sheetsj,  of  a  survey  made  under  direction  of  Asst.  Engineer  James 
P.  Allen,  of  the  Ashley  River,  South  Carolina,  from  the  city  of 
Charleston  to  the  head  of  navigation,  in  accordance  w  ith  the  require- 
ments of  the  emergency  river  and  harbor  act  of  June  6,  1900.  The 
portion  of  the  river  covered  by  the  map  extends  f  rum  the  Gregg  mine 
wharf  to  the  mouth  of  Old  Town  Creek,  a  distance  of  19i  miles.  Below 
Old  Town  Cieek  there  is  a  good  20-foot  channel  to  the  mouth  of  the 
Ashley,  6^  miles.  An  examination  of  the  river  above,  from  the  Gregg 
wharf  to  Bacons  Bridge,  was  also  made  to  determine  cost  of  removing 
snags  and  similar  obstructions. 

The  results  of  the  survey  show  that  by  the  removal  of  about  300,000 
cubic  yards  of  sand  and  mud,  a  channel  of  210  feet  average  width  and 
20  feet  depth  at  mean  low  water  can  be  secured  from  the  mouth  to  the 
Standard  wharf.    This  will  enable  large  ocean  steamers  to  reach  the 


Not  printed. 
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wharves  of  the  principal  fertilizer  factories  on  the  river.  From  the 
Standard  wharf  to  the  Ashley  phosphate  wharf  a  greater  depth  than 
13  feet  at  mean  low  water  could  not  be  secured  except  at  great  cost, 
due  to  the  large  amount  of  dredging  that  would  be  required  and  the 
fact  that  much  of  the  dredging  would  be  in  marl  and  phoshate  rock; 
moreover,  a  depth  of  13  feet  will,  it  is  thought,  sufficiently  accommo- 
date the  business  of  the  phosphate  washers  and  fertilizer  factor}^  on 
this  reach.  For  this  portion,  dredging  a  channel  13  feet  deep  at  mean 
low  water,  of  an  average  width  of  220  feet,  from  the  Standard  wharf 
to  the  head  of  the  shoal  next  above  Lambs,  thence  of  an  average  width 
of  150  feet  to  the  Ashley  phosphate  wharf,  is  recommended. 

From  the  Ashley  phosphate  wharf  to  the  Gregg  mine  wharf  increased 
depth  would  be  very  costly,  the  river  bottom  being  largely  marl,  and 
the  commerce  interested  is  comparatively  small.  No  improvement  of 
this  reach  is  recommended.  From  the  Gregg  mine  wharf  to  Bacons 
Bridge,  which  is  generally  considered  the  head  of  navigation,  the 
removal  of  the  snags,  etc.,  now  obstructing  the  channel,  which  is  esti- 
mated to  cost  $1,000,  would  in  my  opinion  be  justified,  as  this  portion 
of  the  river  is  considerably  used  by  rafts,  lighters,  etc.  The  total 
estimated  cost  of  the  improvement  as  above  described,  including  the 
removal  of  snags,  etc.,  from  the  upper  section,  is  $264,396.29. 

The  imports  and  exports  by  water  of  the  fertilizer  works  on  the 
Ashley  River  form  a  considerable  part  of  the  total  commerce  using 
the  Charleston  Harbor  entrance.  As  the  depth  over  the  bar  has  been 
much  increased  within  the  past  few  years,  being  now  about  23  feet  at 
mean  low  water,  larger  vessels  have  been  enabled  to  reach  the  mouth 
of  the  Ashley.  As  most  of  the  imports  and  exports  of  the  fertilizer 
factories  is  carried  in  ocean  steamers,  it  is  important,  in  the  interest 
of  low  freight  cost,  that  the  channel  depth  in  the  Ashley  should  be 
increased  so  far  as  practicable  within  a  reasonable  limit  of  cost.  In 
my  opinion  the  improvement  proposed  in  this  report  is  justified  by 
the  amount  and  character  of  the  commerce  interested. 

The  dumping  of  refuse  from  the  phosphate  washers  into  the  river, 
and  the  depositing  of  refuse  on  the  marshes  in  such  a  way  that  a  por- 
tion of  it  is  carried  into  the  river,  referred  to  in  my  report  on  prelimi- 
nary examination  of  this  river,  has  been  stopped,  and  further  injury 
to  the  channel  from  this  cause  is  not  apprehended. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Caj)tain  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers,  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  November  28,  1900. 
Respectfully  submitted  to  th«  Chief  of  Engineers,  United  States 
Army. 

The  value  of  the  annual  commerce  of  this  river  is  large,  and  the 
character  of  it  justifies  the  Government  in  improving  the  navigation. 

The  business  of  mining  and  washing  of  phosphate  rock  carried  on 
in  the  upper  reaches  of  the  river  at  one  time  caused  an  obstruction  to 
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ii!ivi<iJiti()M,  iis  till'  refuse  was  pcrmittod  to  run  into  the  river,  where*  it 
formed  shoals.  Tliat  practice  was  in  violation  of  section  1*>  of  the 
river  and  harbor  hiw  approved  March  H,  IJSJ)*,),  and  the  district  (uigi- 
neer  reports  that  it  has  now  bee!i  stopped. 

The  niai-1  and  j)li()S|)hate  rock  to  he  (lre(l<>:e(l  in  that  portion  of  the 
river  extendinti-  Ironi  the  Staiuhird  wharf  to  the  Ashh'y  IMiosphate 
wharf  is  of  vahie,  and  it  is  ])()ssihh'  that  if  the  spi^-ilications  for  (h'cid^- 
ino-  permitted  the  contractor  to  (lisj)()se  of  it  foi'  his  own  profit  a 
oreater  de])th  than  l^i  feet  mi<iht  he  scu'ured,  if  it  wei-e  (h»sira})h'. 
Ilowcver,  the  district  engineer  reports  that  Hi  feet  (h'i)th  is  siiflicient 
to  Hccommodate  the  commerce  of  that  portion  of  the  river.  The  state- 
ment of  tlie  assistant  ent^inccr,  *'that  the  marl  and  phosphate  rock 
can  be  dredged  oidy  with  a  powerful  dipper  or  grapi)le  machine,"  is 
scarcely  warranted  by  the  facts.  The  endless-bucket  tyi)e  of  dredge, 
such  as  is  used  very  successfully  in  Baltimore  Har})or,  is  nuich  better 
for  removing  this  character  of  material  than  either  of  the  models  he 
mentions. 

I  concur  in  the  opinion  of  the  district  engineer  that  the  river  is 
worthy  of  improvement  by  the  United  States  to  the  extent  indicated 
in  his  report. 

Peter  C.  Hains, 

Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


report  of  mr.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 
Charleston,  S.  C,  Norewber  17,  1900. 
Captain:  I  have  the  honor  to  submit  the  following  report  relating  to  the  survey  of 
the  Ashley  River: 

The  field  work  was  in  charge  of  Mr.  R.  T.  Crawford  and  was  done  between  the  dates 
October  11  and  November  8,  1900. 

The  actual  survey  began  at  Greggs  and  extended  to  the  end  of  the  Cowhead  Reach. 
Below  this  the  channel  only  was  sounded,  and  the  shores  and  low-water  lines  were 
obtained  from  the  charts  of  the  United  States  Coast  and  Geodetic  Survey.  An 
examination  was  also  made  at  a  low  stage  of  the  tide  of  the  upper  portion,  from 
Greggs  to  Bacons  Bridge,  by  two  of  the  field  party,  to  ascertain  the  number  of  snags 
and  the  rock  which  would  have  to  be  moved  to  improve  the  navigation  of  this  stretch 
for  rafts  and  small  tugs  towing  lighters.  The  map  of  the  survey  was  begun  as  soon 
as  notes  could  be  obtained.  It  has  been  platted  to  a  scale  of  1  inch  to  200  feet  from 
the  upper  end  to  the  Accabee  Reach,  and  tracings  of  this  are  submitted  in  five  sheets. 
Below  this  and  including  most  of  the  Accabee  Reach,  the  soundings  were  platted  to  a 
scale  of  1  inch  to  500  feet,  the  shores  and  some  soundings  being  supplied  from  the 
Coast  and  Geodetic  Survey  detail  sheet  made  in  1894-95.    This  is  called  sheet  No.  6. 

The  only  improvement  of  the  river  which  is  practicable  must  be  secured  by  dredg- 
ing, and  this  work  is  seriously  complicated  by  the  absence  of  suitable  dumping 
grounds  and  by  the  character  of  the  bottom  in  some  portions  of  the  river,  which  is 
marl  and  phosphate  rock.  If  the  bottom  were  of  sand  and  mud  exclusively  the 
dredgings  might  be  pumped  ashore  upon  the  wide  expanse  of  marsh  land  lining  the 
river  on  both  sides  for  the  greater  portion  of  its  length.  The  marl  and  phosphate 
rock  can  be  dredged  only  with  a  powerful  dipper  or  grapple  machine.  Most  of  the 
dredged  material  would  have  to  be  towed  entirely  through  to  Charleston  Harbor  for 
dumping;  otherwise  it  will  be  liable  to  re-form  in  shoals  below  the  holes  where  it 
might  be  dumped.  Some  of  the  rock  and  marl  could  be  dumped  in  these  deep  holes 
without  danger  of  giving  further  trouble. 

The  actual  cost  of  dredging  marl,  as  well  as  the  relative  proportions  of  the  marl  to 
other  materials,  can  only  be  determined  by  actual  experiments  in  dredging.  Lacking 
the  information  which  such  an  experiment  would  give,  an  accurate  preliminary  esti- 
mate can  hardly  be  made.    No  precedent  for  work  of  this  character  is  known.  The 
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marl  will  probably  be  more  easily  dredged  than  phosphate  rock,  or  other  rock  in  place 
found  in  this  region,  such  as  that  near  Port  Royal.  Prices  for  dredging  this  last  have 
been  in  the  neighborhood  of  $1  a  yard.  Inasmuch  as  the  marl  and  phosphate  rock 
are  combined  with  other  material,  the  prices  given  are  probably  sufficient,  if  the  main 
work  be  done  under  a  single  contract. 

An  increasing  price  has  been  used  from  the  lower  portion  upward  because  of  the 
longer  tow  for  the  upper  part,  and  also  because  it  is  in  this  part  that  most  of  the  marl 
occurs.  The  Government  did  some  dredging  at  Cowhead  shoal  and  near  the  Stono 
works  some  years  ago,  and  no  serious  obstacle  in  the  way  of  marl  or  rock  was 
encountered  at  these  places. 

The  following  prices  have  been  consequently  adopted: 

Per  cubic  yard. 

From  the  lower  end  to  the  Standard  wharf,  which  is  to  be  dug  to  20  feet  depth.  $0. 18 

From  the  Standard  wharf  to  the  foot  of  the  Cowhead  reach  16 

For  Cowhead  shoal  20 

For  that  portion  above  the  railroad  bridge  of  the  Charleston  and  Savannah 

Railroad  and  opposite  the  wharf  of  the  Charleston  Mining  and  Manufacturing 

Company  25 

For  the  White  House  crossing  and  the  reach  above,  because  of  marl  at  White 

House  crossing  30 

For  the  portion  above  Magnolia  Garden  and  as  far  as  Millbrook,  there  being 

a  great  deal  of  marl  in  this  portion  35 

For  that  between  Millbrook  and  the  Ashley  Phosphate  wharf,  there  being  a 

great  deal  of  marl  in  this  portion  40 

From  the  last-mentioned  point  to  Greggs  the  river  is  not  worthy  of  improvement. 
The  cost  would  be  excessive  to  secure  even  a  9-foot  channel  on  account  of  the  marl 
bottom.  The  estimate  is  made  for  a  channel  of  240  feet  average  width  and  20  feet 
depth  from  the  mouth  of  Old  Town  Creek  to  the  upper  wharf  of  the  Virginia-Carolina 
Chemical  Company;  thence  for  220  feet  wide  and  13  feet  deep  to  include  the  shoal 
above  Lambs,  and  thence  for  150  feet  wide  and  13  feet  deep  to  the  Ashley  Phosphate 
Company. 

In  the  upper  stretch  the  same  marl  formation  occurs,  and  it  is  stated  that  there  are 
several  ledges  of  this  material  which  cross  the  river  and  leave  but  a  very  small  and 
shallow  channel  at  low  water.  I  do  not  think  that  the  present  interests  of  naviga- 
tion warrant  the  removal  of  this  marl.  This  portion  of  the  river  contains  at  present 
many  snags  and  overhanging  trees,  the  removal  of  which  would  facilitate  the  navi- 
gation of  this  stretch.  About  175  such  obstructions  were  counted,  and  there  are 
probably  others  which  could  not  be  seen.  It  is  estimated  that  the  amount  of  $1,000 
is  sufficient  to  clear  of  obstructions  this  6  or  7  miles  of  the  river,  and  its  improvement 
to  this  extent  by  the  Government  seems  to  be  warranted. 

Estimate  for  dredging  {scow  measurements). 

Old  Town  Creek  to  head  of  Standard  w  harf,  240  feet  average  width,  20 

feet  depth,  304,554  cubic  yards,  at  18  cents   |54,  819.  72 

Standard  wharf  to  foot  of  Cowhead  reach,  111,581  cubic  yards,  atl5cents-  16,  737. 15 

In  Cowhead  reach,  196,494  cubic  yards,  at  20  cents   39,  298.  80 

Opposite  wharf  of  Charleston  Mining  Company,  28,761  cubic  yards,  at  25 

cents   7, 190.  25 

White  House  reach  and  above  to  Dray  tons,  193, 807  cubic  yards,  at  30  cents.  58, 142. 10 

Shoal  above  Lambs,  91,467  cubic  yards,  at  35  cents   32, 013.  45 

Near  Runnimede,  34,547  cubic  yards,  at  35  cents   12, 091.  45 

One-half  mile  below  Millbrook,  17,875  cubic  yards,  at  35  cents   6, 256.  25 

Between  Millbrook  and  Ashley  wharf,  32,255  cubic  yards,  at  40  cents. . .  12, 902.  00 

239, 451.17 

Add  10  per  cent  for  superintendence   23,  945. 12 

Total   263,396.29 

Commercial  statistics  for  this  river  were  submitted  with  the  report  of  the  exam- 
ination made  in  August,  1900. 

Very  respectfully,  your  obedient  servant,  James  P.  Allen, 

Assistant  Engineer. 

Capt.  J.  C.  Sanford, 

Corps  of  Engineers,  U.  S.  A. 
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BrPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA;  OF 
INSIPE  WATER  ROUTK  l^ETWEEN  SAVANNAH,  (JEORGIA,  AND  FER- 
NANDINA,  FLORIDA,  AND  OF  CUMBP^RLAND  SOUND,  GEORGIA  AND 
FLORIDA. 


REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDIN(}  JUNE  30, 
1901,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Savannah  Harbor,  Georgia. 

2.  Savannah  River,  (Teorgia. 

3.  Savannah    River    above  Augusta, 

Georgia. 

4.  Doboy  bar,  Georgia. 

5.  Darieii  Harbor,  Georgia. 

6.  Altaniaha  River,  Georgia. 

7.  Oconee  River,  Georgia. 

8.  Ocmulgee  River,  Georgia. 


9.  Brunswick  Harbor,  Georgia. 

10.  Inside  water  route  between  Savan- 

nah, Georgia,  and  Fernandina, 
Florida. 

11.  Cumberland    Sound,    Georgia  and 

Florida. 

12.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


SPECIAL  REPORTS. 

13.  Engineering  methods. 

EXAMINATION  AND  SURVEY. 

14.  Brunswick,  Georgia,  Outer  Bar.         I  16.  Skiddaway  Narrows,  Georgia. 

15.  Savannah  Harbor,  Georgia.  I 

HARBOR  LINES. 

17.  Savannah  River  at  Savannah,  Georgia. 


United  States  Engineer  Office, 

Savannah,  Ga.^  July  11^  1901. 
General:  1  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  liscal  year  ending  June  30,  1901,  upon  the  works  of  the  river 
and  harbor  improvements  in  my  charge. 

Cassius  E.  Gillette, 

Captain  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  IT.  S.  A. 
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N  I. 

IMPROVEMENT  OF  SAVANNAH  HARBOR,  GEORGIA. 

Savannah  Harbor  proper  is  formed  by  the  navigable  part  of  the 
tidal  portion  of  Savannah  River  lying  within  and  below  the  limits  of 
the  city  of  Savannah — that  is,  Front  River  and  North  channel  from 
the  old  waterworks  down  to  the  sea.  In  a  wider  sense  of  the  word 
the  term  Savannah  Harbor  comprises  both  branches  of  the  river — that 
is,  Front  River,  North  channel,  and  Back  River,  South  channel,  from 
Cross  Tides  down  to  the  sea. 

PRESENT  PROJECT  OF  IMPROVEMENT. 

On  July  22, 1890,  a  project  was  adopted  providing  for  a  mean  high- 
water  depth  of  26  feet  from  the  city  to  the  sea.  This  project  is  printed 
as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of  Engineers  for 
1890.  It  provides  for  a  depth  of  26  feet  at  mean  high  water,  with 
channel  widths  of  300  and  400  feet  between  the  old  waterworks  and 
the  ocean.  The  channel  depth  contemplated  by  it,  between  the  Cen- 
tral Railroad  wharves  and  the  ocean,  was  reported  complete  at  the  end 
of  the  fiscal  year  1896.  The  widths,  however,  were  only  from  210  to 
250  feet  through  the  shoals. 

There  was  submitted  on  December  7,  1891,  a  modified  plan  of 
improvement,  providing  for  a  detached  extension  of  the  Oyster  Bed 
training  wall  for  the  purpose  of  sheltering  the  anchorage  in  Tybee 
Roads,  as  well  as  for  protecting  the  ship  channnel  over  the  outer  part 
of  Tybee  knoll  against  the  destructive  action  of  heavy  storms. 

The  report  of  July  1,  1895  (being  the  local  officer's  annual  report 
for  that  year),  recommended  extensive  dredging  for  maintenance  and 
suggested  extensive  dredging  for  further  improvement.  The  opening 
of  an  inside  route  between  Savannah,  Ga.,  and  Beaufort,  S.  C.,  was 
provided  for  in  a  report  dated  January  22, 1895,  and  found  printed  on 
pages  1521  to  1525,  Annual  Report  of  the  Chief  of  Engineers  for  1895. 

These  projects  were  combined  in  one  and  authorized  b}^  law  of  June 
3,  1896,  as  an  extension  and  modification  of  the  existing  project  of 
1890,  adopted  by  law  in  1892. 

A  history  of  the  work  to  June  30,  1900,  will  be  found  on  page  1913, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Dredging  under  contract  dated  January  16,  1900,  by  George  T. 
Warner,  for  opening  the  inside  route  to  Beaufort,  S.  C,  was  con- 
tinued until  July  20,  1900,  when  the  contract  was  compk^ted.  The 
total  amount  dredged  was  675,016.1  cubic  3^ards,  at  9  cents  per  yard. 

A  contract  for  dredging  in  the  upper  part  of  the  harbor,  between 
the  Central  Railroad  wharves  and  the  old  waterworks,  was  made  Octo- 
ber 6,  1900,  with  George  T.  Warner,  at  12.1  cents  per  cubic  yard. 
Dredging  was  begun  December  3,  1900,  and  the  work  was  completed 
on  June  29,  1901.  There  were  removed  219,933  cubic  yards  of  mate- 
rial, besides  106  logs  encountered  in  dredging. 

Dredging  under  oral  agreement,  at  13  cents  per  cubic  yard,  was 
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booUM  by  Uil(('nh(>iis(»  K.  Moore  on  ( )ct()bi'r  1 1M)(),  iuid  complected 
May  lU,  11)01.  TIhmo  wore  removed  57,000  eiil)ic  ysirds  from  the 
lowor  Hats  and  J>t>,Si;5.4  ('ui)i('  yards  t'lom  the  lunv  cut  tlirouj^li  Mud 
River. 

The  survey  of  tlu^  harl)()r  lu't^un  in  March,  11)00,  was  c<)mi)l(cted. 

(CONDITION  OK  WOKK  .JUNE  80,  lJ)Ol. 

At  th(^  close  of  the  presiMit  liscal  year  the  following,'"  depths  jind 
widths  of  chaimel  at  mean  low  water  exist: 

From  the  old  waterworks  to  the  ui)per  end  of  the  C'entral  Railroad 
wdiarvcs  the  channel  is  fi-om  100  to  800  feet  wide  and  from  1!)  to  22 
feet  deep;  alon^  the  city  front,  200  feet  wide  and  20  feet  deep;  at 
'Hhe  wrecks,''  from  100*  to  200  feet  wide  and  20  to  20.5  feet  deep;  at 
obstructions,''  from  100  to  200  feet  wide  and  20.5  to  21  feet  deep; 
at  upper  Hats,  200  feet  wide  and  19.5  feet  deep;  at  lower  flats,  200 
feet  deep  and  20  feet  deep;  at  Long  Island  crossing,  150  to  200  feet 
wide  ana  IT.  I  to  L9  feet  deep;  at  Oyster  Bed  shoal,  200  feet  wide  and 
20  feet  deep;  at  Tybee  knoll,  100  to  200  feet  wide  and  IS. 8  to  20.5  feet 
deep.    On  the  bar  the  channel  is  300  feet  wide  and  20  feet  deep. 

trom  this  it  will  be  seen  that  the  controlling  depth  is  17.1  feet  at 
Long  Island  crossing.  The  channel  is  therefore  somewhat  shoaler 
and  \  ery  much  narrower  than  the  channel  provided  for  in  the  project 
of  1890,  adopted  by  Congress  in  1892,  which  provided  for  a  channel 
26  feet  deep  at  mean  hign  water,  and  from  300  to  400  feet  in  width. 

COMMERCE  AND  NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
reports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York,  Baltimore,  and  Philadelphia  comprise  a  total  of  16  steam- 
ers, of  which  6  run  to  the  lirst-named  port  and  10  to  the  last-named 
two.  During  the  calendar  year  1900  they  made  381  round  trips  and 
carried  660,458  tons  of  freight. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  besides  numerous  schooners  and 
small  sailboats.  It  is  estimated  that  for  the  year  1900  this  portion  of 
the  commerce  amounted  to  225,000  tons  of  freight,  valued  at  about 
12,300,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1900  were  as  follows:  Of  cotton, 
1,101,110  bales;  of  lumber,  178,466,256  feet;  and  of  naval  stores, 
333,944  barrels  of  turpentine  and  1,126,622  barrels  of  rosin. 

There  were  also  received  at  Savanah,  for  local  consumption,  by  raft 
and  on  lighters,  about  2,500,000  feet  B.  M.  of  lumber  and  timber, 
valued  at  about  $22,600. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coastwise 
and  local,  during  1900,  was  2,804,061  tons,  valued  at  $57,428,217. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1900,  $69,453.90.  The  nearest 
lighthouses  are  those  upon  Savannah  River,  and  Forts  Oglethorpe,  Pulaski,  and 
Screven  are  the  nearest  forts. 
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The  act  of  Congress  approved  J une  6,  1900,  provided  for  a  prelim- 
inar}^  examination  and  survey,  with  a  view  to  providing  a  28-foot  channel 
from  Savannah  to  the  ocean.  The  report  on  the  preliminary  examina- 
tion was  submitted  under  date  of  September  27, 1900,  and  is  printed  as 
House  Ex.  Doc.  No.  123,  Fifty-sixth  Congress,  second  session.  This 
report  was  referred  to  a  Board  of  Engineer  officers,  which  considered  a 
complete  survey  of  the  of  the  harbor  previously  made,  and  submitted 
its  report  under  date  of  November  21,  1900,  which  is  also  printed  as 
House  Ex.  Doc.  No.  123,  Fifty-sixth  Congress,  second  session. 

The  total  expenditures  under  the  present  project  up  to  June  30, 
1901,  amounted  to  $660,077.53. 

The  full  amount  of  the  expenditure  authorized  by  act  of  Congress 
approved  June  3,  1896,  viz,  11,005,000,  for  the  completion  of  the 
present  project,  has  now  been  appropriated.  The  balance  available  is 
|l25,408.20.  Two  boards  of  Engineer  officers  have  reported  that 
further  work  on  the  breakwater  part  of  the  project  is  inadvisable. 
The  Board  that  reported  under  date  of  November  21,  1900,  recom- 
mended the  adoption  of  a  new  project  providing  for  a  depth  of  28  feet  at 
mean  high  water,  at  an  estimated  cost  of  $1,039,135,  in  addition  to  the 
amount  of  funds  then  on  hand.  Should  an  appropriation  for  this  be 
made  no  funds  will  be  required  for  the  maintenance  of  the  channel  to  June 
30,  1903.  Should  this  not  be  done  and  the  present  project  adhered  to 
there  will  be  required  for  the  completion  of  the  extensions  of  the  Oyster 
Bed  training  wall,  estimating  rock  at  the  prices  of  the  present  contract  at 
Cumberland  Sound,  the  sum  of  $126,500,  in  addition  to  the  funds  on  hand, 
and  for  the  maintenance  of  the  channel  to  the  depths  and  widths  pro- 
vided for  by  the  present  project  till  June  30, 1903,  the  sum  of  $186,500. 

The  above  assumes  that  the  present  balance  of  $125,108.20  will  be 
expended  for  construction.  It  is  part  of  a  sum  appropriated  for  both 
maintenance  and  construction.  If  any  or  all  of  it  be  expended  for 
maintenance  the  sum  total  of  the  two  amounts  above  estimated  will 
not  be  changed. 

Money  statement. 

July  1,  1900,  balance  unexpended  $547, 052.  47 

June  30,  1901,  amount  expended  during  fiscal  year   107,  343.  53 

July  1,  1901,  balance  unexpended   439,  708.  94 

July  1,  1901,  outstanding  liabilities   14,  300.  74 

July  1,  1901,  balance  available   425,  408.  20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1901  -.   486,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-foot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 

By  act  of  Congress  of — 

August  30, 1852   $40,  000.  00 

March  3,1855    161,000.00 

June  10, 1872   50,000.00 

March  3, 1873    50,  000.  00 


By  act  of  Congress  of — 

March  18, 1826    $50, 000.  00 

March  3, 1829    24,490.00 

July  3, 1832   25, 000.  00 

March  2, 1833    43.  06 

March  2, 1833    8,  430.  62 

June  28, 1834   30,000.00 

March  3,  1835    20,  000.  00 

July  7, 1838    15, 000.  00 


February  27, 1874    193, 132. ' 


Total   667,096.64 
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Under  the  li'i-t'oot  ])ljin  of  iiiiproNciiKMit  (he  f()lh)\viii«,^  Mppiopiiii 
tioiis  were  nmde: 


Bv  net  of  (\)nv;ivHH  c 
.lune  1S74... 
March  1S75 
Au^'ust  14,  1S76. 
Juno  18,  IS7H... 
Miiivh  1,  IS7t)  .. 
June  14,  ISSO... 
March  IS81  .. 
Auj^u.Mt  2,  1882.. 
Julv  5, 1884  .... 


!|;50,  (KM),  ()() 
70,  (KM).  (M) 
()2,  (MH).  00 
70,  000.  00 

1(H),  (H)0.  (H) 
(),'),  000.  00 
Of),  000.  (M) 

2(K),  000.  00 

200,  000.  00 


Hv  act  of  ('on^rcHH  of — 

Au^Mist  5,  188()   $150,  (MM).  00 

Au^UHt  II,  1888   180,  (MM).  00 


rncxpendcd  halance of  hust 
appropriation  carri('<l  to 
new  jtrojcct  


1,212,0(K).  00 


4,  035.  05 


Total   1 ,  207,  0()4.  95 


Under  the  iiO-foot  phin  of  improvement  the  followintr  jipi)ropri}i- 
tions  have  been  made: 

I^v  act  of  Congress  of — 

Aujjust  11,  1888  (unexpended  halance)   $4,035.05 

September  10,  1890    350,000.00 

Julv  13,  1892   318,750.00 

Ma*rch  3,  1893   1,000,000.00 

August  18,  1894    975, 000.  00 

March  2,  1895    856,  250.  00 


Amount  deposited  by  clerk  of  United  Stat-es  circuit  court  for  the  south- 
ern district  of  Georgia,  March  20,  1895  


3,  504,  035. 05 


500. 00 


3,  504,  535.  05 

Unexpended  halance  of  last  appropriation  carried  to  modified  projec;t.       44,  485.  06 


Total   3,460,049.99 

Since  the  existing  project  for  improving  Savannah  Harbor  was 
adopted  the  following  appropriations  have  been  made: 

Bv  act  of  Congress  of — 

March  2,  1895  (unexpended  halance)   $44,485.06 

June  3,  1896    5,  000.  00 

June  4,  1897   350,000.00 

July  1,  1898   450,000.00 

March  3,  1899   $200,  000.  00 

50,  000.  00 


Amount  deposited  to  credit  of  the  appropriation 


250,  000.  00 

1,  099, 485.  06 
301. 41 


Total   1,099,786.47 


Grand  total  of  appropriations   6,  434,  898. 05 


List  of  contracts  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  begun. 

Expires. 

George  T.  Warner,  Savan- 
nah, Ga.  a 

George  T.  Warner,  Savan- 
nah, Ga. 

Dredging . . . 
 do  

Mar.    3, 1900 
Nov.  12, 1900 

Mar.  28,1900 
Dec.    3, 1900 

Upon  completion  of  the 
work  as  required  by  the 
specifications. 

Within  9  months  fiom  date 
of  commencement  of  work. 

a  Completed  July  20, 1900. 
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COMMERCIAL  STATISTICS. 


Cotton  statistics  of  the  port  of  Savannah,  Ga.,  for  the  commercial  year  ending 
August  31,  1900,  are  as  follows: 

Receipts  from  all  sources. 


Grade. 

Quantity. 

Weight. 

Value. 

Upland  

Bales. 
1,019,634 
72, 250 

Pounds. 
506, 594, 966 
28, 697,700 

189, 939, 063 
4, 4«9, 385 

Sea-island  

Total  

1.091,884 

535, 292, 666 

44, 408, 448 

Exports  from  Savannah. 


Upland. 

Sea- 
island. 

Bales. 

Bales. 

338, 937 

33, 373 

148, 297 

33, 177 

37, 153 

2,175 

505, 197 

1,082 

450 

417 

852 

1,030, 451 

70, 659 

Destination. 


Coastwise  

Great  Britain  

France   

Other  continental  ports  

Mill  consumption  and  burned 
Reshipped  to  interior  

Total  


Total  exports. 


Grade. 

Foreign  ex- 
ports. 

Coastwise 
exports. 

Total. 

Bales. 
690,647 
69,807 

Bales. 
338,937 
33, 373 

Bales. 
1,029,684 
103, 180 

Sea-island  

Total  

760, 454 

372, 310 

1,132,864 

Steamship  lines. 


Line. 

Steamers. 

Voyages. 

Freight. 

Tons. 

Ocean  Steamship  Co.:  Savannah  to  New  York  

6 

207 

375, 674 

Merchants  and  Miners'  Transportation  Co.: 

Savannah  to  Baltimore  

8 

153 

258, 919 

Savannah  to  Philadelphia  ,  

2 

21 

25,865 

Total  

16 

381 

660, 458 

Cotton  receipts  at  Savannah  from  1872  to  1900. 


Season  Aug.  31  to  Sept.  1 . 


1872-  73 

1873-  74 

1874-  75 

1875-  76 

1876-  77 

1877-  78 

1878-  79 

1879-  80 

1880-  81 

1881-  82 

1882-  83 

1883-  84 

1884-  85 

1885-  86 


Quantity. 


Bales. 
612, 794 
630, 372 
614, 478 
523, 244 
477, 435 
697, 449 
693, 764 
741,018 
889,  383 
737, 056 
817, 760 
655,  749 
728, 087 
803, 359 


Season  Aug.  31  to  Sept.  1. 


1886-  87.. 

1887-  88. . 

1888-  89.. 

1889-  90.. 

1890-  91.. 

1891-  92.. 

1892-  93.. 

1893-  94.. 

1894-  95.. 
189.>-96.. 

1896-  97.. 

1897-  98.. 

1898-  99.. 

1899-  1900 


ArrKNDlX    N  KKPORT  OK  OAI'TAIN  (} ILLK  T'l  K. 


/iecriptu  of  iHiral  stores  <tl  I  he  jtoH  of  Sai'ditnah  from  A/tri/  1,  LSS.i. 


Season. 


IHSl-HT) 
lS.S5-.S(i 
lS8(l-87 
1S87-88 
1888-89 
188«)-«K) 

1890-  91 

1891-  92 


Spirt  tH 
liiriHMitine. 


Catiks. 
139 
117,291 
107, 3C.9 
117.352 
1(19,9(11 
158, 208 
183,5r)8 
19(1, 1(1(1 
231,98(1 


Rosin. 


HanrlH. 
WA,m\ 
178, 831 
150,  10(1 
582, 539 
()13, 532 
581,  .128 
(183,077 
758,  •M8 
873,  (178 


Soason. 


1892-93  .. 
1.S93-94  .. 
1891-95.. 
1895-%  .. 
18'.Kl-97  .. 

1897-  98  .. 

1898-  99  . . 
18')9-19(K1 
1900-1901 


Spirits 
turpentine. 

Cnska. 
217, im 
201,080 
208, 259 
im,  807 
829, 415 
313, 797 
329, 400 
309, 405 
337,452 


Arrivals  and  clearances  of  vessels  and  commerce  at  Savannah^  Ga.,  from  January  /,  1873, 

to  December  81,  1900. 

ARRIVED. 


Foreign  ports. 


Coastwise. 

Total. 

Great- 

Your. 

American  vessels. 

Foreign  ve.ssels. 

est 

draft. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1873. . . . 

463 

381,595 

11,934 

34 

10, 140 

383 

213 

119,316 

2,999 

710 

517,0.51 

15, 316 

Feet. 
17.50 

1874.... 

418 

3.54, 700 

10, 048 

00 

41,030 

487 

284 

182, 517 

4,232 

708 

■578, 247 

15,127 

17.  .50 

1875  

370 

310,  887 

10, 102 

87 

39, 832 

781 

222 

145, 748 

3,  290 

(>59 

495, 923 

14,173 

17.50 

1870  

35;5 

320, 015 

10, 348 

58 

40, 298 

987 

2(*io 

160, 640 

3, 805 

073 

.530,  490 

15, 200 

17. 75 

1877.... 

333 

379,  820 

10, 867 

54 

40, 948 

951 

287 

1(>8,  247 

3,950 

074 

.589, 021 

15, 768 

18. 2.5 

1878.... 

322 

385, 532 

10,  688 

01 

45, 208 

576 

320 

235.  787 

5, 814 

709 

666,  527 

18, 078 

18.  .50 

1879.... 

319 

414.794 

8, 235 

30 

21,994 

1,576 

279 

198, 040 

3,900 

028 

034, 828 

12,  634 

17.  75 

1880.... 

338 

440, 881 

9,  990 

14 

7,  724 

439 

244 

172,224 

3,533 

590 

626, 829 

13, 699 

18.  33 

1881.... 

382 

508, 422 

11,009 

21 

10,  729 

170 

254 

151,463 

3, 474 

0.58 

670, 614 

14, 780 

19.00 

1882.... 

391 

544, 488 

12,  005 

11 

4, 805 

237 

204 

115,061 

2,  718 

600 

000, 374 

10, 429 

19.00 

1883.... 

380 

408,226 

10, 659 

10 

4,115 

106 

100 

87,020 

1,905 

.550 

.5.59, 360 

12, 714 

18.25 

1884.... 

388 

482,917 

13, 735 

14 

5, 032 

90 

287 

174, 670 

3, 984 

689 

003, 22.5 

17, 835 

19.00 

1885.... 

395 

493, 610 

14,622 

12 

5,058 

116 

251 

103, 321 

3,410 

658 

068, 989 

18, 103 

20.  75 

1880.... 

393 

503, 073 

14,  534 

10 

5,952 

125 

268 

177, 229 

3,719 

071 

080, 254 

18, 438 

20.00 

1887.... 

430 

543, 235 

15, 127 

8 

2,  725 

185 

231 

130, 136 

2,800 

009 

076, 090 

17,  987 

20.40 

1888.... 

411 

539,  576 

14,  907 

8 

3,560 

60 

229 

146,075 

3, 288 

048 

089,211 

18, 300 

20. 07 

1889.... 

409 

501,463 

15,547 

12 

6,563 

111 

309 

215, 865 

4, 530 

730 

783,  891 

20,  231 

20.  70 

1890.... 

483 

717, 561 

19,178 

9 

2, 303 

69 

300 

193, 263 

4,058 

792 

913, 217 

23, 305 

20.00 

1891.... 

484 

719, 328 

19, 014 

13 

4,778 

123 

325 

238, 123 

4, 790 

822 

962, 229 

20, 927 

20.00 

1892.... 

449 

692, 720 

18, 345 

0 

3,000 

51 

358 

259, 482 

5, 228 

813 

955, 208 

23, 624 

20.00 

1893.... 

445 

007, 848 

16, 970 

2, 761 

59 

330 

255, 632 

4,79o 

775 

923, 480 

21,946 

22. 12 

1894.... 

445 

091,603 
732, 707 

17,354 
18,045 

0 

3,877 
3,680 

58 

258 

222,  383 

4, 152 

3, 598 

709 

917, 863 
940, 564 

21, 564 
21, 689 

467 

46 

235 

204, 177 

707 

20. 07 

1890.... 

421 

697, 577 

17, 502 

7 

4,884 

58 

269 

253, 754 

4,359 

697 

956,215 

21, 919 

22.50 

1897.... 

442 

734,  710 

18, 655 

8 

4, 230 

153 

297 

315, 120 

5, 242 

747 

1,0M,072 

24, 050 

23.50 

1898.... 

423 

700,  681 

17, 665 

8 

4,820 

143 

307 

316, 411 

5,  229 

738 

1,021,912 

23, 037 

24. 00 

1899.... 

473 

784, 131 

19, 014 

21 

9, 337 

307 

252 

267, 911 

4,180 

746 

1,061,279 

24, 107 

24.00 

1900.... 

432 

780, 601 

19, 281 

22 

11,725 

189 

260 

291, 803 

2,216 

714 

1,084,139 

21, 686 

CLEARED. 


1873.... 

400 

398,  050 

13, 749 

65 

30, 102 

669 

224 

129, 164 

3,194 

755 

557, 316 

17, 632 

17.50 

1874.... 

480 

407,  295 

12,  748 

71 

40, 397 

822 

229 

145,038 

3, 437 

780 

592, 730 

17, 007 

17.50 

1875.... 

319 

234,, S31 

9,  370 

72 

39,  311 

804 

195 

128, 086 

2,924 

586 

452,  228 

13, 404 

17.50 

1870.... 

410 

301,999 

11,222 

80 

49, 483 

1,103 

185 

119, 699 

2, 827 

075 

531,  781 

15, 212 

17.  75 

1877.... 

400 

439, 370 

12,1)81 

65 

44, 829 

1,066 

161 

103, 342 

2,489 

026 

587, 541 

15, 736 

18.25 

1878.... 

378 

418,958 

10, 475 

64 

40, 128 

1,255 

260 

183, 757 

5, 375 

702 

642,  843 

17, 105 

18.50 

1879.... 

365 

442, 734 

8,834 

30 

24,  891 

497 

223 

156, 470 

3,129 

624 

624,  095 

12, 460 

17.75 

1880.... 

310 

434, 864 

10, 108 

26 

12,  536 

271 

242 

168, 255 

3,446 

578 

615, 655 

13,  825 

18.33 

1881.... 

869 

508,422 

11, 458 

22 

13,052 

2.53 

261 

180, 579 

3,  745 

652 

702, 053 

15, 456 

19.00 

1882.... 

350 

506, 213 

11,917 

23 

9,155 

205 

209 

135, 375 

3, 023 

582 

050, 743 

15, 145 

19.00 

1883.... 

3.55 

415, 720 

9,780 

10 

4,115 

90 

165 

87, 400 

2, 015 

530 

507,235 

11, 885 

18.  35 

1884.... 

360 

452, 802 

13, 363 

15 

5, 634 

131 

285 

194, 075 

4,315 

663 

6.52, 411 

17, 809 

19. 00 

1885. . . . 

414 

502, 773 

14, 672 

20 

8, 722 
939 

148 

228 

154, 858 

3,  344 

662 

666, 353 

18, 164 

20. 17 

1886.... 

378 

473, 134 

13,912 

3 

24 

262 

194, 793 

3,970 

643 

668, 867 
683,  364 

17, 906 

20.00 

1887.... 

380 

480, 030 

14, 167 

4 

678 

29 

269 

202, 656 

4, 186 

653 

18, 382 

20. 00 

1888.... 

382 

507, 075 
540, 293 
663, 227 

14, 231 
15, 505 
18,815 

8 

2,583 
1,323 
4,087 
9,909 

03 

233 

167, 836 

3,557 
4,601 
5,078 

623 

677, 494 

17, 851 
20, 157 
24, 054 

1889 

395 

7 

51 

307 
323 

226, 181 
248, 013 

711 

767, 747 
913, 327 

1890.... 

452 

14 

101 

789 

20.  75 

1891 .... 

445 

070, 900 

18, 200 

4 

208 

339 

271,  067 

5,429 

788 

957, 876 

23, 837 

20.  75 

1892.... 

453 

085,  020 

18, 235 

7 

1,766 

48 

3.53 

263, 100 

5, 151 

813 

950,  252 

23, 484 

21.60 

1893-.-- 

411 

622, 381 

16, 190 

9 

4,059 

75 

338 

282, 680 

5,524 

749 

905, 061 

21,714 

21.75 

1894.... 

403 

636, 202 

16, 425 

4 

1,.5,55 

32 

311 

289, 882 

5,155 

718 

927, 639 

21,612 

22.  50 

1895.... 

412 

643, 303 

16, 042 

2 

718 

21 

297 

303,  534 

5, 220 

711 

947,  555 

21,883 

23. 02 

1896.... 

306 

623, 966 

16,  293 

6 

2, 763 

57 

311 

315, 615 

5,310 

683 

942, 344 

21,660 

23.60 

1897.... 

380 

668, 946 

17, 680 

6 

2, 534 

55 

338 

373, 714 

6,137 

730 

1,045,194 

23, 872 

24.00 

1898... . 

387 

(i48, 305 

16, 902 

7 

3,  .552 

00 

326 

3.53,  320 

5, 731 

720 

1,005,243 

22, 693 

25.00 

1899.... 

430 

730, 508 

18,756 

17 

8,420 

211 

281 

315, 114 

4,992 

734 

1,0,54,102 

23, 959 

24.10 

1900.... 

4.32 

752, 217 

18, 027 

10 

3, 517 

86 

309 

377,440 

5, 8.58 

751 

1.133,180 

23, 971 

24.00 

ENG  1901  103 
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Arrivals  and  clearances  of  vessels  and  commerce  at  Savannah,  Ga.,  etc. — Continued. 

COMMERCE. 


Year. 


1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
188G 
1887 


Value 
of  exports. 


$S2, 103, 853 
40, 028,  988 
40, 901 , 421 
47,836,411 
58, 985,  901 
52, 004, 248 
53,915, 934 
46,425,513 
48,313,216 
51, 033, 190 
54, 774, 082 
56, 435,  601 


Value 
of  imports. 


$36, 307, 908 
42, 948, 465 
43, 064, 472 
45, 522,480 
48, 716,  900 
45, 952, 105 
47, 699, 796 
49, 112,816 
49, 313,216 
51,118,524 
52, 659, 223 
53, 412, 920 


Duties 
collected. 


$34, 959.  93 
23,  364.35 
27,  778,  73 
78, 458. 41 

356, 550. 22 
61,148. 70 
65, 245. 34 
49, 147. 28 
45, 161. 40 
35,455.53 
48, 837. 12 
98, 213.  75 


Year. 


1889.. 
1890. . 
1891.. 
1892.. 

1893  a 

1894  a 

1895  a 

1896  a 

1897  a 

1898  a 

1899  a 

1900  a 


Value 
of  exports. 


$62, 892, 429 
84,  584, 326 
83, 367, 157 
67, 211, 175 
23, 535,  503 
21,374,516 
21,690, 283 
22, 689, 611 
28, 937, 655 
26, 342, 891 
26, 077, 862 
49, 530, 255 


Value  Duties 
of  imports,  collected. 


$55, 062, 710 
68,  229, 825 
67, 248, 000 
54, 119, 194 
450,  378 
372, 525 
273, 305 
349, 237 
379, 089 
362, 825 
403, 330 
512,466 


$58,815.54 
57,542.57 
56, 714.  50 
47, 687. 00 
56, 664. 90 
47, 616. 67 
58,582.49 
36, 149. 81 
46, 697. 24 
36,907. 33 
55, 576. 73 
69, 453. 90 


a  Foreign  only. 


John  H.  Deveaux, 

Collector  of  Customs. 


N  2. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  GEORGIA. 

Appropriations  under  this  title  have  been  for  that  portion  of  the 
river  between  Augusta,  Ga.,  and  Savannah,  Ga. 

A  detailed  description  of  the  river  is  found  in  House  Ex.  Doc.  No. 
213,  Fifty-first  Congress,  first  session,  and  in  Appendix  O  2,  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pages  1328  and  1363. 

The  approved  project  and  history  of  the  work  to  June  30,  1900, 
will  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page 
1928. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Work  was  begun  by  hired  labor  on  September  1,  1900,  and  con- 
tinued until  November  30,  1900.  A  training  dike,  520  feet  long,  was 
built  at  Rifle  cut,  and  a  similar  dike,  545  feet  long,  built  at  Buggs 
bar.  The  dike  at  Half  Guinea  bar,  begun  last  year,  was  completed. 
It  is  700  feet  long.  The  construction  of  a  training  dike  was  also 
begun  at  Blue  House  bar.  During  the  fiscal  year  816  piling  were 
driven  and  1,061  sawed  ofi';  455  cross-ties  spiked  on;  4,676  brush 
bundles  and  315  cubic  yards  of  stone  placed  by  hired  labor. 

On  November  9,  1900,  a  contract  was  made  with  Albert  J.  Twiggs 
for  the  construction  of  training  dikes  near  Augusta,  Ga.  Work 
under  this  contract  was  begun  December  3,  1900.  A  training  dike, 
1,700  feet  long,  was  built  at  Twiggs  bar,  and  another,  2,000  feet 
long,  at  Rifle  cut,  partly  constructed.  Work  was  also  carried  on  at 
Blue  House  bar,  which  had  been  begun  by  hired  labor.  At  this  point 
a  training  dike,  1,625  feet  long,  and  two  shore-protection  dikes, 
1,630  and  2,246  feet  long,  were  partly  built. 

Under  this  contract  49,178  linear  feet  of  piling,  20,377  feet  B.  M. 
of  waling  pieces  and  cross-ties,  2,150  pounds  of  wire  spikes,  18,644 
cubic  yards  of  brush  bundles,  and  4,184  cubic  yards  of  stone  have  been 
placed.    Continued  high  water  has  greatly  interfered  with  this  work. 

Thirty-five  snags  and  12  stumps  were  removed  from  the  channel, 
467  overhanging  trees  cut,  and  an  old  dam  at  Sand  bar  ferry  blown 
out  with  dynamite.  A  houseboat,  for  use  of  bank  party  in  cutting 
overhanging  trees,  was  nearly  completed.  Plans  for  a  snag  boat  were 
nearly  completed. 


A1M»ENDIX   N  RKPOliT  OK  CAI'TAIN  (JILLKTTK. 


Hids  for  tlu*  coiistnictioii  ol"  juldil iomil  (riiin'mj^-  dikes  jind  ,slioi-(^ 
protection,  iiiMir  Aut'usta,  were  opened  June  )>,  11M)1,  und  (he  eontrjict 
awarded  to  Hunter  cSc  Frev,  of  Meini)his,  Teiui. 

CX)N1)1TI()N  OF  WORK  .TUNK  )>(),  l!H)l. 

There  hius  been  praetieally  no  low  water  duiMii^  the  past  fiscal  year, 
exce]>t  for  a  short  period  in  the  fall.  Navi^^ation  was  intc^rfered  with 
hy  insullicient  water  at  Hlu(^  IIousc^  bar.  'lliis  bar — the  worst  on  the 
I'iver  — has  now  \)vvu  removed.  It  is  expected  that  the  work  now  under 
way  will  permit  existiii^^-  boats  to  carry  full  cargoes  till  such  time  as 
the  project  depth  of  5  feet  is  obtained. 

COMMERCE  AND  NAVICATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river  is 
ii'iven  on  pa^e  1381  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  ana  on  page  1504:  of  the  same  report  for  1S})7. 

During  the  calendar  year  11)00  them  were  four  steamers  engaged  in 
the  river  traffic,  making  l-l-l  round  trips  between  Savannah  and 
Augusta  and  carr3^ing  45,800  tons  of  freight,  valued  at  200,000. 

There  were  also  received  at  Savannah  from  this  river,  in  small  boats 
and  lighters,  104,107  bushels  of  rice,  valued  at  $iO-l,107. 

During  the  same  year  it  is  estimated  that  5,000,000  feet  B.  M.  of 
timber  was  rafted  down  the  river,  valued  at  about  $150,000. 

MISCELLANEOUS. 

The  work  is  located  in  the  coHection  district  of  Savannah,  Ga,  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1900,  $69,453.90.  Forts  Ogle- 
tliorpe,  Pulaski,  and  Screven  are  the  nearest  forts,  and  the  nearest  light-houses  are 
those  upon  the  river  below  Savannah. 

The  funds  at  present  available  will  probably  last  until  June  30, 1902. 
For  the  ensuing  year  funds  will  be  required  for  extensive  snagging 
and  the  bidlding  of  such  dikes  and.  shore  protection  as  are  not  con- 
structed with  the  funds  at  present  available.  Just  w^here  these  works 
will  be  located  can  not  now  be  foretold,  as  the  present  funds  will  be 
used  in  improving  in  succession  the  worst  bars.  It  is  expected  that 
the  expenditure  of  the  $86,000  estimated  for  in  this  report  will  com- 
plete the  project  depth  of  5  feet  at  mean  low  water  from  Savannah  to 


Augusta. 

Money  statement. 

July  1,  1900,  balance  unexpended   $72,  006.  08 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901   iOO,  000.  00 

172,  006.  08 

June  30,  1901,  amount  expended  during  fiscal  year   25,  923.  56 

Julv  1,  1901,  balance  unexpended   146,082.52 

July  1,  1901,  outstanding  liabilities   3,  361.  29 

July  1,  1901,  balance  available   142,  721.  23 


July  1,  1901,  amount  covered  by  uncompleted  contracts   101, 136.  47 


Amount  (estimated)  required  for  completion  of  existing  project   86,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,1901: 


For  works  of . improvement   $86,  000.  00 

For  maintenance  of  improvement   10,  000.  00 

  96,  000.  00 

Submitted  in  compliance  with  re(|uirements  of  sundry  civil  act  of  June 

^   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  Ihe  original  project  for  improvement  of  the  Savannah  River, 
adopted  in  1880,  the  following  appropriations  were  made: 


By  act  of  Congress  of — 

March  3,  1881   $15, 000.  00 

August  2,  1882    25,  000. 00 

July  5,  1884   15,000.00 

August  5,  1886    15,  000.  00 

August  11,  1888    21, 000.  00 


91,  000.  00 

Unexpended  balance  from  last  appropriation,  carried  to  new  project   19.  91 


Total   90, 980.  09 

Received  from  other  appropriations  for  use  of  snag  boat   2, 500.  00 


Aggregate   93,480.09 

Since  the  existing  project  for  improving  the  Savannah  River  was 
adopted,  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (balance  unexpended)   $19.91 

September  19,  1890   25,  000.  00 

July  13,  1892   35,000.00 

August  18,  1894    15,  000.  00 

June  3,  1896    15, 000.  00 

March  3,  1899   20,000.00 

June  6,  1900   64,  000.  00 

March  3,  1901   100,  000.  00 


Total   274,019.91 


Contract  in  force. 


Name  and  address  of 
contractor. 

Character  of  work. 

Date  of 
approval. 

Work  begun. 

Expires. 

Albert  J.Twiggs,  Augusta, 

Training  dikes  . . . 

Nov.  22,1900 

Dec.    3, 1900 

20  months  after  date  of 

Ga. 

commencement  of 

work. 

N  3. 

IMPROVEMENT  OF  SAVANNAH  RIVER,  ABOVE  AUGUSTA,  GEORGIA. 

The  Savannah  River,  above  the  city  of  Augusta,  is  navigable  onl}^ 
by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  House  Ex.  Doc.  No. 
213,  Fifty -first  Congress,  first  session. 

The  history  of  the  project  and  of  the  progress  of  the  work  to  flune 
30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1900,  page  1930. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Work  was  begun  September  18,  1900.  The  dams  at  Little  Rapid 
gap  and  at  Marquarts  sand  bar  were  repaired  and  the  channel  in  the 


APPENDIX   N  RKPOliT  (►K  CAP'I'AIN   ( }  I  LLK  I'T K.  1  ().'')? 

vi('ini(\  improviMl.  In  (his  work  li^li  ciihic  yjii'ds  of  i-ock  wci-c  (jiuii'- 
riinl,  (I  lart^(>  1)()\v1(1(M-s  I)1jis((m1,  and  'JOIi  ciil)!!'  yards  of  stoiu^  placed  in 
(he  dams.  Also,  41  overlian^iint^*  trees  wen^  eiit  and  lar<^e  trei^s  on 
hank  girdled.    Work  ceased  October  8,  1900. 

CONDITION  OF  WORK  JUNE  80,  11)01. 

So  far  as  known  no  deterioration  of  the  chsmnel  has  taken  ])lace. 
About  two-thirds  ainourd  (\stiinated  fortlie  present  project  lias  been 
expended.  The  channel  is  a  diilicult  one  and  the  process  of  polintr 
boats  throuo'h  it  is  laboroiis.  The  small  amount  expended  on  it  has 
made  a  decided  permanent  improvement. 

COMMERCE  AND  NAVKJATION. 

A  detailed  statement  of  tlKU'onunerce  tributary  to  this  I'iver  is  oiven 
in  a  report  on  the  examination  and  survey  of  the  river,  printed  as  House 
Ex.  Doc.  No.  213,  Fifty-tirst  C/ongress,  tirst  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  merchandise.  In  1900  it  amounted  to  about  8,192  tons, 
valued  at  $155,000. 

MISCELLANEOUS. 

The  Avork  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1900,  $69,453,90.  Forts  Ogle- 
thorjic,  Pulaski,  and  Screven  are  the  nearest  forts,  and  the  nearest  light-houses  are 
those  upon  the  river  below  Savannah. 

It  is  proposed  to  use  any  funds  that  may  become  available  during  the 
coming  hscal  year  in  continuing  the  improvement  in  accordance  with 
the  project,  at  such  points  as  are  most  in  need  of  it  at  the  time. 

Money  statement. 


July  1,  1900,  balance  unexpended   S604.  76 

June  30,  1901,  amount  expended  during  fiscal  year   540.  31 


July  1,  1901,  balance  unexpended   64.  45 


Amount  (estimated)  required  for  completion  of  existing  project   13,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901   3,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

AMOUNT  AND  DATE  OF  ALL  APPROPKIATIONS. 

Under  the  original  project  of  improvement  of  Savannah  River  above 
Augusta,  adopted  in  1879,  the  following  appropriations  were  made: 
By  act  of  Congress  of — 


June  14,  1880    $16,  000 

March  3,  1881   8,000 

August  2,  1882    . .    15,  000 


Total   39,  000 


Since  the  existing  project  for  improving  this  portion  of  Savannah 
River  was  adopted  the  following  appropriations  have  been  made  for 
this  work: 

By  act  of  Congress  of — 


July  13,  1892   $10,000 

August  18,  1894    6,  000 

June  3,  1896    3,  000 

March  3,  1899   1,000 


Total   20,  000 
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N  4. 

IMPROVEMENT  OF  DOBOY  BAR,  GEORGIA. 

The  approved  project  and  the  history  of  the  work  will  be  found  on 
page  1933  of  the  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Dredging  operations  were  carried  on  by  Rittenhouse  R.  Moore, 
under  his  contract  of  September  1,  1899,  until  December  16, 1900,  when 
the  contractor  suspended  work.  There  were  removed  72,666.7  cubic 
yards  of  material,  making  a  total  of  119,896.3  cubic  yards  removed 
under  this  contract. 

CONDITION  OF  WORK  JUNE  30,  1901. 

The  most  of  the  work  done  by  the  contractor  was  inside  and  outside 
of  the  crest  of  the  bar.  But  little  impression  was  made  on  the  bar 
crossing,  owing  to  the  fact  that  only  in  good  weather  and  near  high 
tide  could  any  work  be  done,  and  the  contractor's  dredge  worked  very 
slowly  on  the  material  forming  the  crest.  The  channel  dredged  has 
shoaled  badly  since  the  contractor  stopped  work.  It  has  been  recom- 
mended that  the  contract  be  annulled. 

MAINTENANCE. 

The  funds  available  are  sufficient,  at  present  contract  prices,  to  com- 
plete the  channel,  but  it  will  require  maintenance  after  about  June  30, 
1902.  A  liberal  estimate  for  this  maintenance  should  be  made,  as  the 
natural  forces  at  work  on  the  bar  are  at  present  very  uncertain  of  action. 
The  channel  is  in  a  transition  stage,  and  nature  may  assist  or  oppose  a 
channel  on  the  line  adopted.  Forty  thousand  dollars  should  be  appro- 
priated to  insure  maintenance. 

COMMERCE  AND  NAVIGATION. 

The  bulk  of  the  tim])er  passing  through  Darien  from  the  Altamaha 
River  will  probably  cross  Doboy  bar  when  the  improvement  is  com- 
plete. When  the  timber  is  gone,  which  is  a  matter  of  comparatively 
a  few  years,  the  commerce  will  probably  greatly  decrease. 

MISCELLANEOUS. 

The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  Brunswick  in  1900,  $15,869.87; 
at  Darien,  |6,827.43.  Sapelo  light  is  the  nearest  light-house,  and  Forts  Oglethorpe, 
Pulaski,  and  Screven,  Ga.,  are  the  nearest  forts. 

Money  statement, 

July  1,  1900,  balance  unexpended   $64,  319.  91 

June  30,  1901,  amount  expended  during  hscal  year   13,  028.  47 

July  1,  1901,  balance  unexpended   51,  291.  44 

July  1,  1901,  outstanding  liabilities   1,  629. 18 

July  1,  1901,  balance  available   49,  662.  26 


July  1,  1901,  amount  covered  by  uncompleted  contracts   33,  708. 11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1 ,  1901  -  -   40,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND   DATK  OF   \IA.  A IMMM  )IM:  I ATK  )NS. 

'Vho  lirsl,  jipproprijitioii  was  made  l>y  act  of  C  oni^i'csss  of  Au<i'ust  5, 
18S(),  for  iiiiprovino-  the  Altainalia  liivei',  (rcoroia,  of  wliicli  ^r),7l>r).40 
was  used  on  Dohoy  bar.  llnder  tlio  existing-  prouu't  of  improvciiicnt 
ail  appropriation  of  $7(),()()0  for  this  work  was  made  by  act  of  Congress 
approved  March  1^,  18t)l>. 


Contract  in  force. 


Name  and  address  of  contractor. 

Character  of  work. 

Date  of  ap- 
proval. 

Work  Ixriin. 

Expires. 

Rittcnhouse  R.  Moore,  Mobile,  Ala... 

Dredging  

Oct.     4, 1899 

Apr.  9,1900 

July  14,1901 

Dates  of  beginning  and  completing  work  clianged  by  supplemental  contract  to 
April  1,  1900,  and  February  1,  1901,  respectively. 


COMMERCIAL  STATISTICS. 

For  conimercial  statistics  see  report  on  Darien  Harbor,  Georgia. 


N5. 

IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

The  approved  project  and  the  histoiy  of  the  work  to  June  30,  1900, 
will  be  found  on  page  1935  of  the  Report  of  the  Chief  of  Engineers 
for  1900. 

OPERATIONS  DURING  THE  FTSC.4L  YEAR  ENDING  JUNE  30,  1901. 

No  work  was  done  during  the  fiscal  year. 

CONDITION  OF  WORK  JUNE  30,  1901. 

The  wing  dams  are  in  the  same  condition  as  last  jqsly.  The  channel 
has  probabl}^  shoaled  to  some  extent.  The  old  channel  by  the  original 
Darien  River  to  the  Lower  Ridge  mill  is  still  in  bad  condition.  As 
three-fourths  of  the  ships  using  the  harbor  use  this  old  channel  it  should 
be  deepened. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  consists  principally  of  timber.  A  small 
product  of  rice  and  naval  stores  is  shipped  from  that  point.  A  daily 
steamer  runs  to  Brunswick. 

In  1900  the  total  lumber  shipments  from  this  port  amounted  to 
116,619,999  feet  B.  M.,  valued  at  11,371,688. 
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MISCELLA'kEOUS. 

The  work  is  situated  in  the  collection  district  of  Brunswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  The  amount  of  duties  collected  in  1900  in  Brunswick  was 
$15,869.87;  at  Darien,  $6,827.43.  Sapelo  light  is  the  nearest  light-house,  and  Forts 
Oglethorpe,  Pulaski,  and  Screven  are  the  nearest  forts. 

It  is  estimated  that  $15,000  can  be  economically  and  advantageously 
expended  during  the  fiscal  year  ending  June  30,  1902,  for  the  improve- 
ment of  this  waterway,  which  expenditure  is  urgently  needed.  It  is 
also  estimated  that  |5,000  will  serve  for  its  maintenance  during  the 
fiscal  year  ending  June  30,  1903. 

It  is  proposed  to  expend  any  funds  that  may  become  available  in 
dredging  the  original  channel  to  the  Lower  Ridge  mill  and  in  remov- 
ing shoals  in  the  river  between  Darien  wharf  and  the  "Break." 

Money  statement. 


July  1,  1900,  balance  unexpended   $966. 58 

June  30,  1901,  amount  expended  during  fiscal  year   956. 12 


July  1,  1901,  balance  unexpended   10.  46 


Amount  (estimated)  required  for  completion  of  existing  project   65,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,  1901: 


For  works  of  improvement   $15,  000.  00 

For  maintenance  of  improvement   5, 000.  00 

  20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

The  first  appropriation,  |8,000  (which  was  expended  in  dredging), 
was  made  by  act  of  Congress  of  June  18,  1878. 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made  for  this  work: 

By  act  of  Congress  of — 


September  19,  1890   $25,000 

July  13,  1892   25,000 

August  18,  1894    25,  000 

June  3,  1896    20,  000 

March  3,  1899   10,000 


Total   105,000 


Grand  total   113,000 
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CO.MMKIU'IAL  STATIHTKH. 

Ari'iciils  (111(1  (•/((iniiiccs  of  rcssc/s  at  Purlcn,  (ui.,  from  .hinnorn  /,  IS7f),  lo  1  hcciiiixr 

.)7,  nxXK 

AKKIVKD. 


No.    Tons.  Crew 


77 
()f) 
IW 
C.l 
58 
(It) 
101 
117 
95 
81 
78 
108 
127 
185 
145 
169 
137 
168 
134 
81 
131 
92 
8f) 
44 
51 
68 


28,053 
23, 105 
24, 827 
29, 2()4 
23,  275 
21 , 539 
40,  619 
48, 208 
38, 173 
34,412 
27,  7()3 
44, 389 
57,035 
76, 645 
69, 763 
58, 058 
56, 818 
69, 627 
58, 310 
39, 158 
65, 317 
42, 024 
45,  740 
18, 347 
27, 621 


6 '7 
611 
1,257 
641 
487 
189 
849 
999 
815 
714 
691 
852 
1,059 
1,558 
1,341 
1,158 
1, 124 
1,369 
1,076 
653 
1,121 
717 
821 
333 
435 
597 


ForoiRn  ports. 


Anieriran  vcsscIh. 


No.  Tons.  Crew 


674 
1,051 
4, 199 

()88 
1,220 

455 

606 
652 


2,349 
402 
4,349 
1,964 
2, 377 
353 
1,918 
1,215 
1,228 
342 
2,782 
2,070 
2,302 
1,872 


Foreign  veHsels. 


No. 


92 
124 
99 
126 
115 
134 
1()2 
90 
93 
92 
80 
42 


TonH.  Crew. 


47, 
70, 
50, 
60, 
57, 
68, 
81, 
51, 
49, 
.50, 
■12, 
20, 
26  1  13, 
22  13, 
61  19, 
28  10, 

24  17, 

25  !  17, 
33  31, 
58  52, 
46  44, 
55  53, 
97  94, 

108  108, 
73  74, 
107  ,105, 


600 

368 

913 

109 

710 

072 

457 

421 

290 

178 

587  I 

772 

023 

423 

837 

860 

853 

446 

417 

751 

213 

499 

678 

599 

116 

781 


1,198 
1,897 
1,231 
1 ,  (128 
1 , 407 
1 , 608 
1 , 991 
1,155 
1,135 
1,133 
975 
483 
298 
273 
453 
308 
308 
334 
486 
852 
702 
876 
1,473 
1,417 
1,027 
1,565 


No. 


Tons.  Crow. 


169  75,663 
1S9  93,473 
206  106,414 
189  '.K),  424 
176  1  82, 184 
90,270 
126,295 
100,082 
87, 963 
85, 193 
71,002 
65, 161 
72, 407 
91,470 
93, 949 
70,  222 
77,048 
87, 426 
91,640 
95, 124 
110,668 
95, 523 
143,200 
129, 016 
104,039 
144,633 


1,845 
2,  508 
2, 510 
2, 289 
1,919 
2,140 
2, 869 
2,163 
1,950 
1 , 863 
1,673 
1,335 
1,402 
1,840 
1,856 
1,507 
1,478 
1,710 
1,595 
1,528 
1,846 
1,591 
2, 348 
1,788 
1,508 
2,192 


Great- 
est 
draft. 


CLEARED. 


22 

12,214 

328 

39 

9,300 

270 

44 

13,209 

314 

28 

7,842 

181 

40 

14,052 

301 

55 

17, 076 

393 

80 

28, 492 

617 

93 

34,098 

709 

66 

25, 019 

510 

59 

20,637 

457 

46 

16,649 

339 

93 

38,295 

719 

126 

55,592 

1,016 

155 

64, 749 

1,318 

155 

63,347 

2, 091 

171 

58, 810 

1,174 

127 

53,890 

1,031 

161 

69,488 

1,310 

137 

56,297 

1,115 

75 

33,478 

583 

124 

55, 829 

970 

93 

41,900 

705 

80 

23, 750 

593 

43 

16,  753 

318 

49 

21, 022 

344 

68 

34,339 

557 

4,055 
1,553 

842 
3,000 
2,765 
3,589 
3,120 
1,962 
3,533 
3, 977 
3,  354 
3,  682 
1,144 

538 
4,333 


917 
300 
479 
817 


413 

i'm' 


16 


104 
180 
169 
149 
125 
168 
184 
115 
108 
119 
98 
50 
16 
36 
46 
31 
26 
33 
46 
61 
53 
62 
95 
108 
88 
100 


55, 759 
87, 489 
92,  795 
83, 385 
56, 433 
84, 172 
95, 353 
63, 525 
56, 411 
66,  337 
52,  742 
24,  376 
8, 612 
23, 742 
26, 488 
15, 569 
18, 006 
21,502 
40, 150 
57, 772 
51, 599 
59, 594 
94,  742 

109, 743 
91,  964 

102, 226 


1,372 
2,263 
2,154 
1,947 
1,538 
2,016 
2,164 
1,434 
1,340 
1,478 
1,198 
564 
189 
453 
528 
336 
256 
418 
630 
894 
818 
926 
1,500 
1,651 
1,288 
1,473 


137 
223 
217 
183 
172 
230 
272 
214 
183 
189 
152 
153 
144 
193 
207 
205 
156 
196 
184 
137 
178 
155 
175 
152 
137 


72, 028 
98, 342 
106, 846 
94, 236 
82, 250 
194,817 
126, 965 
99, 585 
84, 963 
90,  951 
72, 745 
66, 358 
65,  700 
89, 029 
94, 168 
75,  351 
72, 792 
91,807 
96,  747 
91,689 
108,245 
101, 494 
128,497 
126, 999 
112,986 
137, 682 


1,796 
2,  565 
2,489 
2, 190 
1, 896 
2,481 
2,851 
2,189 
1,931 
2, 020 
1, 599 
1,363 
1,222 
1,786 
2,685 
1,533 
379 
1,744 
1,751 
1,485 
1,804 
1,631 
2,093 
1,977 
1,632 
2,046 
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Timber  shipments  from  port  of  Darien,  Ga.,  from  January  1,  1875,  to  December  31,  1900. 


Foreign. 


Superficial 
feet. 


41,447,024 
60, 762, 000 
64, 378, 000 
59, 697, 124 
47,217,818 
74, 612, 520 
65,420, 876 
36, 639, 379 
42,385,000 
50, 656, 000 
10, 101,000 
19, 960, 000 
12,023, 611 
17,  975, 371 
20, 772, 265 
10, 962,017 
13, 785, 333 
12, 893, 730 
33, 300, 000 
47, 910, 319 
39, 602, 963 
43, 059, 139 
74, 170, 144 
90,267,216 
71,814,048 
94,943, 972 


Value. 


$557,524 
735, 099 
776,856 
716,  365 
566,  613 
895,  350 
785,050 
439,  672 
508, 620 
607, 872 
501,262 
219, 500 
138, 476 
215,705 
237, 652 
140, 746 
274,  674 
179, 616 
399,  600 
583, 671 
426, 451 
461, 148 
763, 557 

1, 783, 326 
783,442 

1,111,576 


Coastwise. 


Superficial 
feet. 


10, 992,600 
8, 370, 000 
11, 888, 100 
7, 057, 800 
12, 646, 800 
15, 368, 500 
25, 642, 800 
30, 688, 200 
22, 517, 100' 
18, 573,  300 
14,984,100 
24, 465, 000 
50,  349, 600 
65,  998, 200 
50,  667,  660 
68, 223,  683 
45, 519,  707 
49, 708, 879 
41,375, 100 
30, 094, 750 
44, 660, 000 
34,150,251 
27, 000, 000 
6,  980,  688 
11, 411,  666 
21,676,027 


Value. 


$181, 377 
138, 105 
196, 153 
116,  454 
208,  672 
253, 579 
423, 106 
506,  355 
371, n32 
306, 459 
247, 938 
661,440 
912, 220 

1,121,960 
760, 144 
949, 762 
910, 718 

1,093,595 
827, 502 
571,  789 
803, 880 
341,502 
324, 000 
575, 057 
136, 940 
260, 112 


Total. 


Superficial 
feet. 


52,439,  624 
69, 132, 000 
76, 266, 100 
66,  754, 924 
59, 804, 618 
89,981,020 
91, 063, 676 
67, 327, 579 
64, 902, 100 
69, 229, 300 
55, 085, 100 
54, 425, 000 
62, 373, 211 
83, 975, 571 
71,449, 865 
79, 185, 700 
59, 305, 040 
62, 602,  609 
74, 675, 100 
78,004,519 
84, 262, 963 
77, 209, 390 

101,170, 144 
97,347,904 
83, 215,  714 

116, 619, 999 


Commerce. 


Year. 

Value  of 
exports. 

Value  of 
imports. 

Total  col- 
lections. 

1880  

$1,621, 904 
1,137,490 
1,073,008 

969, 834 
1,038,185 

860, 500 
1,037,330 
1,221,000 
2, 100, 000 

997,  816 

140,  746 
1, 530, 000 
1,452,827 
1, 406, 718 

804, 972 
1,228,000 

802, 651 
1,087,557 
1,783,326 

920, 382 
1,374,688 

$5,600 
3,356 
1,025 
2,334 
11 

$11,806.72 
18,980.02 
11, 254. 19 
11,067. 37 
9,688.20 
2, 359. 01 
1,716.46 
1,060.97 
964. 13 
1,784.03 
968. 95 
1, 198.  28 
1,500.85 
1,930.21 
3,516.70 
2,631.24 
3,353.98 
6,060.88 
6,834.15 
5, 214. 99 
6, 827. 43 

1881  

1882  

1884  

1885  

1886  

1887  

1888  

2,600 

1889  

1890  

1891  

1892  

1893  

1894  

1895  

1896  

1897    

1898  

1899  

1900  

John  C.  Lawton, 
Collector  of  Customs. 


N  6. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

A  detailed  description  of  this  river  is  g-iven  in  Appendix  O,  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pages  1327-1386. 

The  approved  project  and  the  report  of  progress  of  the  work  to 
June  30,  1900,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1900,  page  1939. 


APPENDIX  N  HKPOKT  OF  CAPTAIN  GILLKTTK. 


OPRKATIONS  IHJRINd  TIIK   FIMCAT.  YKAIt  KNDINd  .IlIN  10  )^><>,  11H)|. 

Tht^  spur  (Ijiiiis  and  trainin*^  dik(^  at  C()upei'\s  bar  were  ic paired, 
in  vvliich  work  A  Jhfl  bundles  of  brush  and  151  cubic,  yards  of  stone 
were  us(h1.  One  hundred  and  ninety-five  cu})ic  yards  of  rock  were 
(juarried  for  use  in  coniph^tino-  trainin**"  dike  jit  (jrincr's  bar.  Ninety- 
nine  snaos  and  18  stunii)s  were  removed  from  tiie  channel,  (JOi)  over- 
liani>-in^-  trees  and  82  lo^s  cut  on  bank,  and  188  trees  on  bank  oirdlcd. 
A  small  pile  driver  and  2  small  barges  were  constructed  for  work  on 
this  river. 

CONDITION  OF  WORK  JUNK  80,  iDOl. 

There  has  been  practically  no  low  water  during  the  past  fiscal  year, 
so  the  condition  of  the  channel  is  not  known.  The  shoal  at  Beard's 
))lutt'  has  probably  become  worse.  Several  other  shoals  will  doubtless 
need  removing,  and  there  are  many  snags  in  the  river. 

COMMERCE  AND  NAVIGATION. 

The  principal  items  of  commerce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the 
producers  of  those  articles. 

During  the  calendar  year  1900,  162,000,000  feet  B.  M.  of  timber 
were  rafted  down  the  river,  valued  at  about  $1,920,000.  The  majority 
of  this  timber  came  from  the  Oconee  and  Ocmulgee  rivers  and  was 
rafted  down  the  Altamaha  to  mills  at  Darien  and  vicinity.  Thirty- 
seven  million  nine  hundred  and  sixty  thousand  feet,  valued  at  about 
$1:52,000,  originated  on  the  Altamaha. 

There  were  also  handled  about  15,000  tons  of  freight,  valued  at 
about  $1,025,000. 

One  steamer  plies  the  river  between  Doctortown  and  the  Forks, 
making  two  round  trips  per  week;  one  between  Doctortown  and  elack- 
sonville,  on  the  Ocmulgee,  making  one  round  trip  per  week;  and 
another  between  Doctortown  and  Abbeville,  on  the  Ocmulgee,  making 
one  round  trip  per  week. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1900,  $15,869.87.  Sapelo  light  is  the  nearest  light-house,  and  Forts 
Oglethorpe,  Pulaski,  and  Screven  are  the  nearest  forts. 

It  is  proposed  to  expend  any  funds  that  may  become  available  during 
the  coming  fiscal  year  in  the  removal  of  obstructions  and  the  improve- 
ment of  the  shoal  places  in  the  river  according  to  the  project  of  1890. 

The  sum  of  •  $30,000  can  be  economically  and  advantageously 
expended  during  .the  coming  year.  No  permanent  improvement  can 
be  efi'ected,  as  new  obstructions,  caused  by  logs  and  snags,  form  dur- 
ing every  freshet  stage.  They  should,  however,  diminish  in  number 
from  year  to  year. 

A  large  appropriation  was  made  June  6,  1900,  for  the  improvement 
of  the  Ocmulgee  River.  This  will  be  of  local  benefit  only  unless  the 
Altamaha  is  improved  to  an  equal  degree. 

The  next  work  done  on  this  river  should  be  to  improve  the  very  bad 
conditions  at  Beard's  bluff",  remove  the  rock  shoals  at  Cypress  Nursery 
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and  Carter's  bight,  clear  the  river  of  snags,  and  remove  as  many  of 
the  worst  sand  bars  as  the  funds  available  will  permit. 


Money  statement. 

July  1,  1900,  balance  unexpended   $3,  242. 16 

Amount  allotted  from  emergency  river  and  harbor  act   9, 000. 00 


12,242. 16 

June  30, 1901,  amount  expended  during  fiscal  year   10,  369. 09 


July  1,  1901,  balance  unexpended   1,  873.  07 

July  1,  1901,  outstanding  liabilities   11. 25 


July  1,  1901,  balance  available   1,  861.  82 


^Amount  (estimated)  required  for  completion  of  existing  project   104,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,  1901: 

For  works  of  improvement   $30,  000.  00 

For  maintenance  of  improvement   8,  000.  00 

  38,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  River, 
adopted  in  1880,  the  following  appropriations  were  made: 


By  act  of  Congress  of — 

March  3,  1881   |5,  000.  00 

August  2,  1882   15,  000.  00 

July  5,  1884   20,000.00 

August  5,  1886    20,  000.  00 

August  11,  1888   :   10,  000.  00 


70, 000.  00 

Unexpended  balance  of  last  appropriation  carried  to  new  project   223. 41 


Total   69,  776.  59 

Since  the  existing  project  for  improving  Altamaha  River  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance)   $223.  41 

September  19,  1890   15,  000.  00 

July  13,  1892   15,000.00 

August  18,  1894    10,  000.  00 

June  3,  1896    10, 000.  00 

March  3,  1899   6,000.00 

June  6,  1900  (allotted  from  emergency  appropriation)    9,  000.  00 

Total   65,  223.  41 


Grand  total   135,  000.  00 


N  7. 

IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

A  detailed  description  of  this  river  is  given  in  House  Ex.  Doc.  No. 
211,  Fifty-first  Congress,  first  session. 

The  approved  project  and  the  history  of  the  work  to  June  30,  1900, 
will  be  found  on  page  19-12  of  the  Report  of  the  Chief  of  Engineers 
for  1900. 


AITKNIHX    N       KK.I'oiri'   <)F   CAI'TAIN    ( }  I  LLK'I'TK, 


1045 


oi'KUA  rioNs  i)i:i{iN(i  rill':  fiscal    Iv\k  kndinc  ,ii:nk  1)0.  llMil. 

A  1  rain'mii"  (lik('  :i(  Hoiiny  ( 'labbci"  Cut -oil"  \\  Jl^  bcj^ini  on  I  )('('('iMl)('r 
14,  llKH),  atul  at  t\w  close,  of  (lit'  liscal  ycai'  was  ])ar(ly  complclcd.  In 
coiuuH'iioii  wit  h  t  his  dike,  piliii*^'  wcvv  drivcMi,  2, 100  hiindlcs  of  hi-ush 
phu'iMl,  and  a  lariat'  (iiiaiitil y  of  additional  material  ])r('[)ar('d. 

Four  InindnMl  and  tii'ty-tvvo  snaj^s  and  77  stuni))s  woro.  rcniovt'd  from 
tho  channel  and  8  loirs  and  !^,()ir>  ()V(^rhan<»'ino•  trees  cut  on  bardv. 

CONDITION   OF  WOlJK   .IlINF  l-^0,  I'JOl. 

The  river  is  full  of  snap's.  'I'luM-e  are  several  rock  shoals  and  sand 
bars  for  whose  removal  the  project  calls.  The  hnnich  in  the  old  dam 
at  Fish  Trap  Cut  needs  widening-. 

COMMERCE  AND  NAVIGATION. 

The  Oconco  River  is  navigable  from  the  mouth  to  Milledgevillc. 
Durino-  the  year  1900  the  steamers  l)lyin<»'  the  ri\'er  handled  (),800  tons 
of  freioht,  valued  at  $524,000.  In  addition  to  this  there  were  rafted 
down  the  river  during  the  same  year  8(),897,()2H  feet  B.  M.  of  timber, 
valued  at  about  $1,001,629.  Excepting  the  timber  traffic  the  com- 
merce of  the  river  is  carried  on  in  detached  segments  tributary  to  the 
railroads  crossing  the  river. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1900,  $15,869.87.  Sapelo  light  is  the  nearest  light-house,  and  Forts 
Oglethorpe,  Pulaski,  and  Screven  are  the  nearest  forts. 

It  is  proposed  to  expend  any  funds  that  may  become  available 
during  the  coming  liscal  year  in  the  removal  of  obstructions  and  the 
improvement  of  the  shoal  places  in  the  river  according  to  the  project 
of  1890. 

Forty  thousand  dollars  can  be  economically  and  advantageously 
expended  the  tirst  season  after  funds  are  appropriated  in  putting  this 
river  in  condition  to  be  used  by  boats  with  reasonable  safety  and  make 
the  forests  of  timber  adjacent  to  it  available  for  market  at  reasonable 
expense. 

Money  statement. 


July  1,  1900,  balance  unexpended   12,217.03 

Amount  allotted  from  emergency  river  and  harbor  act   3, 100.  00 


5,  317.  03 

July  30,  1901,  amount  expended  during  fiscal  year   4,  654.  61 


July  1,  1901,  balance  unexpended    662.42 

July  1,  1901,  outstanding  liabilities   339. 19 


July  1,  1901,  balance  available   323.  23 


Amount  (estimated)  required  for  completion  of  existing  project   127,  900.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,  1901: 

For  works  of  improvement  $40,  000.  00 

For  maintenance  of  improvement   8,  000.  00 

  48, 000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.   4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appro- 
priations have  been  made: 

By  act  of  Congress  of — 

June  18, 1878  

March  3,  1879  

June  14,  1880  

March  3,  1881  


...  $10,000.00 
...  1,500.00 
...  1,500.00 
...  2,  500.  00 
Autjust  2, 1882   5,000.00 


By  act  of  Congress  of — 

July '5,  1884   $3,000.00 

August  5, 1886   9,000.00 

Aug.  11,  1888   12,500.00 


45,  000.  00 


Unexpended  balance  from  last  appropriation  carried  to  new  project   201. 18 

Total   44,  798.  82 

Since  the  existing  project  for  improving  the  Oconee  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance)   $201. 18 

September  19,  1890     25,  000.  00 

July  13,  1892   25,000.00 

August  18,  1894   10,  000.  00 

June  3,  1896   10,000.00 

March  3,  1899   10,000.00 

June  6,  1900  (allotted  from  emergency  appropriation)   3, 100.  00 


Total 


83,  301. 18 


Grand  total   128, 100.  00 


N  8. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

A  detailed  description  of  this  river  is  found  in  House  Ex.  Doc.  No. 
215,  Fifty-first  Congress,  first  session. 

The  approved  project  and  the  history  of  the  work  to  June  30,  1900, 
will  be  found  on  page  1944  of  the  Report  of  the  Chief  of  Engineers 
for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Work  was  continued  on  this  river  throughout  the  fiscal  year. 

The  snag  boat  began  operations  at  a  point  about  15  miles  above  the 
mouth,  this  lower  stretch  having  been  thoroughl}^  cleaned  of  snags 
the  previous  year.  This  work  was  continued  upstream  to  a  point 
near  elacksonville,  about  50  miles  from  the  mouth,  thoroughly  clean- 
ing this  portion  of  the  stream.  During  the  high  water  in  the  winter 
the  boat  worked  in  the  upstream  portions  of  the  river  near  Macon. 
During  the  year  3,229  snags  and  305  stumps  were  removed  from  the 
channel,  11,933  overhanging  trees  and  saplings  and  89  logs  cut  on  the 
banks,  and  52  trees  girdled. 

Quinn  shoals,  a  rock  ledge  about  8  miles  from  the  mouth  of  the 
river,  was  entirely  removed,  and  a  clay  point  at  Hubbard's  shoals, 
about  12  miles  from  the  mouth  of  the  river,  was  blasted  off. 

The  following  training  dikes  were  built  to  remove  sand  bars:  One 
at  McRae's  bar,  1,200  feet  long,  was  completed;  another  at  Dent's 
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liiiulint*',  4(>()  I'cct  l()n<i",  \n;is  coinplctiMl;  jiuoIIhm'  jit  Mohlcy's  hlufl, 
1,  lOOfiH'tloii*^-,  wsis('()in))l('l('(l;  juiotlicrsit  Davis's  rciich,  1  ,sr)0  feet  loii*^, 
was  partial ly  coinplcted.  For  this  latter  tlu^  pilin<^  is  all  drivcFi  and 
all  the  material,  except  rock,  was  ready  for  its  com])letion.  Another 
at  MitchelFs  bar,  350  feet  1om<»',  is  in  about  th(^sanie  condition.  These 
(likes  ar(»  all  ))et\ve(Mi  I  lawkinsville  and  LuniluM'  City. 

Above  I  lawkinsville,  and  near  Macon,  a  dike,  380  feet  l()n<^-,  at  lied 
bill IV,  was  coniplelcMl.  At  Mansfield's  ])ar  there  are  three  dikes,  one 
810  feet,  one  552  feet,  and  one  540  feet  lon<»-,  the  latter  being  driven 
for  a  shore  protection.  These  are  all  completed,  except  cross-ties,  saw- 
ino-  off  pilino-,  etc.,  which  can  not  be  done  except  at  low  water. 

At  the  bars  just  below  Macon  there  are  four  dikes,  one  1 ,060  feet,  one 
2,875  feet,  one  482  feet,  and  one  1,951  feet  long.  These  are  nearly 
completed;  the  same  as  those  at  Mansfield's  bar. 

In  the  construction  of  these  dikes,  during  the  fiscal  year  there  were 
2,473  piling  driven,  2,(190  brush  bundles,  and  1,19«  cubic  3^ards  of 
stone  used.  Seven  hundred  and  thirty-one  linear  feet  of  In-ush  mat- 
tresses were  also  made  and  placed  alongside  the  dikes. 

The  cut-otIs  at  (jee's  point  and  Cow  Face  bar  were  partly  opened,  in 
which  work  932  snags  and  31  stumps  were  removed,  1,918  overhanging 
trees,  and  1,()40  logs  cut  on  bank,  and  the  cuts  cleared  of  brush. 

The  construction  of  a  house  boat  for  use  of  bank  party  in  cutting 
overhanging  trees  was  begun. 

CONDITION  OF  WORK  JUNE  30,  1901. 

At  the  close  of  the  fiscal  year  the  navigable  depth  of  the  project 
appears  to  be  obtained  between  the  mouth  of  the  river  and  Hoi  lings- 
worth  ferry,  72  miles  from  the  mouth,  and  the  river  is  in  first-class 
condition  in  all  respects  between  the  mouth  and  Jacksonville,  50  miles 
from  the  mouth.  Between  Hollingsworth  Ferry  and  Hawkinsville, 
133  miles  from  the  mouth,  two  dikes  must  be  completed  and  a  third 
one  built  before  the  navigable  depth  of  the  project  will  be  obtained. 
Between  Jacksonville  and  Hawkinsville,  which  is  a  distance  of  83 
miles,  the  river  is  full  of  snags.  Between  Hawkinsville  and  Macon, 
202  miles  from  the  mouth,  the  navigable  depth  is  apparently  obtained 
at  all  points,  except  Westlake  bar  and  the  rock  shoals  above  Hawkins- 
ville. Westlake  bar  will  require  a  dike,  and  the  rock  shoals  above 
Hawkinsville  will  require  removal,  an  operation  of  considerable  mag- 
nitude. The  river  between  Hawkinsville  and  Macon  also  has  only 
been  partially  snagged. 

COMMERCE  AND  NAVIGATION. 

A  detailed  discussion  of  this  subject  will  be  found  on  pages  1478  to 
to  1484  of  the  Report  of  the  Chief  of  Engineers  for  1890,  and  page 
1520  of  the  same  report  for  1897. 

At  present  there  is  no  navigation  at  all  between  Macon  and  Haw- 
kinsville, except  that  one  small  steamer  occasionally  goes  to  Macon. 

Five  steamers  are  engaged  in  the  river  traffic,  running  as  follows: 
One  between  Hawkinsville  and  Jacksonville,  making  one  round  trip 
per  week;  one  between  Hawkinsville  and  Abbeville,  making  two 
round  trips  per  week;  one  between  Abbeville  and  Doctortown,  on  the 
Altamaha,  making  one  round  trip  per  week;  one  between  Lumber 


1648     REPORT  OF  THE  CHIEF  OF  ENGmEERS,  U.  S.  ARMY. 


City  and  Wilcox  Old  Lake,  making  three  round  trips  per  week,  and 
one  between  Doctortown,  on  the  Altamaha,  and  Jacksonville,  making 
one  round  trip  per  week.  During  the  calendar  year  1900  there 
were  handled  by  these  boats  24,724  tons  of  freight,  valued  at  about 
11,310,000.  There  were  also  rafted  down  the  river  54,000,000  feet 
B.  M.  of  timber,  valued  at  about  1598,000. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of  duties 
collected  in  1900,  $15,869.87.  Sapelo  light  is  the  nearest  light-house,  and  Forts 
Oglethorpe,  Pulaski,  and  Screven  are  the  nearest  forts. 

The  funds  now  available  will  be  expended  in  the  completion  of  dike 
work  at  Macon  bar,  Mansfield's  bar,  Mitchell's  bar,  Davis's  reach, 
Hollingsworth  Ferry,  and  Westlake  bar;  in  completing  the  cut-offs 
at  Gee's  point  and  Cow  Face  bar;' the  removal  of  part  of  the  rock 
shoals  above  Hawkinsville,  and  in  snagging  operations.  These  funds 
will  carry  on  operations  until  June  30,  1902.  For  the  ensuing  fiscal 
year  provision  should  be  made  for  the  construction  of  a  snag  boat,  at 
an  estimated  cost  of  $24,000,  and  for  the  expenditure  of  about  $32,000 
in  removing  the  extensive  rock  shoals  above  Hawkinsville. 


Money  statement. 

July  1,  1900,  balance  unexpended   $41,052.78 

Amount  appropriated  by  sundry  civil  act  approved  l^larch  3,  1901    40,  000.  00 


81,052.  78 

June  30,  1901,  amount  expended  during  fiscal  year   33, 824.  71 


July  1,  1901,  balance  unexpended   47,228.07 

July  1,  1901,  outstanding  liabilities   2,655.45 


July  1,  1901,  balance  available   44,  572.  62 


'Amount  (estimated)  required  for  completion  of  existing  project   56,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,1901: 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


66,  000.  00 


AMOUNT  AND  DATE  OF  ALL  APPKOPRIATIONS. 

Upon  the  original  project  of  improvement  of  the  Ocmulgee  River, 
adopted  in  1876,  the  following  appropriations  were  made: 


By  act  of  Congress  of — 

August  14,  1876    $15,  000.  00 

June  18,  1878    15,000.00 

March  3,  1879   7,000.00 

June  14,  1880    7,  000.  00 

March  3,  1881   5,  000.  00 

August  2,  1882    5,  000.  00 

July  5,  1884   3,000.00 

August  5,  1886     7,  500.  00 

August  11,  1888    15,  000.  00 

79,  500.  00 

Unexpended  balance  carried  forward  from  last  appropriation  to  new 

project   224.  95 

Total   79,  275.  05 
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Siiu'(»       existing'  tor  iinpiox  iiij^-  ( )(  inulo('o  Hivci"  was  jidoptod 

tho  following'  appropriations  htiw  been  made  tor  tlic  woi  k: 

B\-  act  of  Congress  of — 

Alienist  1 1,  ISSS  (uiit'xpciKlc.l  haliuico)    $224.95 

September  19,  1S91)   .SO,  (KM).  00 

July  l.S,  1S92   25,  (KM).  00 

An;j;ust  IS,  1894    10,  (KK).  00 

June  'A,  1S9()   10,  (KK).  00 

IMarch  3,  1899   20,  (MK).  00 

June  (),  1900   40,  (KK).  00 

Mareli  3,  1901   40,000.00 


Total   175,224.95 


Total,  all  ai)propriations   254,500.00 


N  9. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

The  approved  projeet  and  the  history  of  the  work  to  June  eSO,  1900, 
will  be  found  on  page  1948  of  the  Report  of  the  Chief  of  Engineers 
for  1900. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Dredging  operations  were  begun  Jul}^  2,  1900,  by  P.  Sanford  Ross, 
incorporated,  under  contract  dated  August  21,  1899,  and  continued 
until  October  30,  1900,  when  the  contract  was  completed;  63,644.6 
cubic  yards  of  material  were  removed. 

CONDITION  OF  W^ORK  JUNE  30,  1901. 

The  jetty  is  unchanged  from  last  year.  The  present  depth  over  the 
shoal  is  15  feet  at  mean  low  water. 

COMMERCE  AND  NAVIGATION. 

Information  in  regard  to  the  commerce  of  Brunswick  before  the 
improvement  will  be  found  on  page  1523  of  the  Report  of  the  Chief 
of  Engineers  for  1897.  Since  1880  the  annual  tonnage  of  the  port 
and  its  value  have  grown  very  much,  the  shipments  of  cotton,  for 
instance,  having  increased  from  4,000  bales  in  1885  to  200,541  in  1897. 

Besides  two  lines  of  steamers  to  New  York  and  boats  to  points  in 
Georgia  and  Florida,  a  large  fleet  of  foreign  and  coastwise  steam  and 
sailing  vessels  is  engaged  in  the  Brunswick  trade,  which  consists 
principally  of  shipments  of  cotton,  naval  stores,  lumber,  ties,  and 
phosphates. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  district  of  Brunswick,  Ga.  Amount  of 
duties  collected  in  1900,  $15,869.87.  St.  Simons  light  is  the  nearest  light-house,  and 
Fort  Clinch,  Fla.,  the  nearest  fort. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  an  exami- 
nation and  survey  of  Brunswick,  Ga.,  outer  bar,  with  plan  and 
estimate  of  cost  thereof,  with  a  view  to  obtaining  a  depth  of  26  feet, 
at  mean  high  tide,  with  a  width  of  200  feet. 
ENG  1901  104 
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The  report  of  the  examination  and  survey  made  in  compliance  with 
the  above  is  printed  as  House  Ex.  Doc.  No.  355,  Fifty-sixth  Congress, 
second  session. 

To  maintain  the  channel  in  this  harbor,  including  the  dredged  chan- 
nel at  the  mouth  of  Academy  Creek,  until  J une  30, 1902,  it  is  estimated 
that  $10,000  will  be  required.  For  the  year  ending  June  30,  1903,  it  is 
estimated  that  an  additional  $10,000  will  be  required,  unless  funds  are 
appropriated  in  the  meantime  for  the  removal  of  the  shoal  below  the 
city,  in  accordance  with  the  recommendations  printed  in  House  Ex. 
Doc.  No.  40,  Fifty-sixth  Congress,  lirst  session  (p.  1962,  Annual 
Report  of  Chief  of  Engineers  for  1900),  in  which  case  no  funds  for 
maintenance  will  be  required. 

Money  statement. 


July  1,  1900,  balance  unexpended   $9,  431. 40 

June  30,  1901,  amount  expended  during  fiscal  year   9, 184.  34 


July  1,  1901,  balance  unexpended 


247.  06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 , 1901   20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made: 


By  act  of  Congress  of — 

Julv  4,  1836   $10,000 

March  3,  1879   20,000 

June  14,  1880    10,  000 

March  3,  1881   5,  000 

August  2,  1882    25.  000 

July  5,  1884   10,000 


By  act  of  Congress  of — 

August  5,  1886    $22,  500 

August  11,  1888    35,  000 

September  19,  1890   35,  000 

July  13,  1892   27,500 


Total   200,  000 


For  maintenance: 

August  18,  1894    10,  000 

June  3,  1896    15,  000 

March  3,  1899    10, 000 


Aggregate   235,  000 


Contract  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of  ap- 
proval. 

Work  begun. 

Expires. 

P.  San  ford  Ross,  Incorpo- 
rated, Jersey  City,  N.  J.  a 

Dredging... 

Sept.  26, 1899 

July  2,  1900 

Upon  completion  of  the 
work  as  required  by  the 
specifications. 

o  Completed  Oct.  30,  1900. 
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Exportn. 


Articles. 

Korei^'U. 

Doinestie 
(coastwise). 

Articles. 

KorciKU. 

Domestic 
(coastwiHc). 

89, 5()6 
597 
1,022 

()08 

36,973 
50 

- 

2,400 
917,800 
50,  T)-!] 
1 1  790 

9!  040 

9,017,000 

2.  131, 173 

553 

Cotton-seed  nit-al .  tons. . 
Cotton  seed  do... 

rthiuKles  do... 

Ties  do... 

C^ot ton-seed  oil  euki's, 

I  1^  iitiii  .........t^'ii-^.. 

I'hospliate  do. . . 

Gasoline  ff»i"<»"'<-  • 

15C. 

917 

Meriiliandise  tons.. 

10 

20, 400 
20 

25 

Cotton-seed  oil .  barrels 

3,  139 
•10,  706 
26, 768 

Ilav  I)ales.. 

Rosin  do... 

171,301 
53, 979 

Horses  nMmb(>r 



Turpentine  do. .. 

300 
27, 018 
.500 

Lumber   and  timber, 

143,437,000 

Sheeting  (i<t. . . 

Straw  do... 

I  

Exports  and  imports. 


Exports,  domestic  (coastwise)  and  foreign   689, 228 

Imports  I  44,771 


Total. 


733, 999 


Value. 


$15, 131, 373 
9, 574, 370 


24,705, 743 


Steamship  lines. 


Line. 

Steamers. 

Voyages. 

Freight. 

Mallorv  Steamship  Line:  Brunswick  to  New  York  

The  Clyde  Line:  Brunswick  to  New  York  and  Boston  

Total  

4 
4 

52 
48 

T071S. 

153,000 

89, 535 

8 

100 

242, 535 

Arrivals  and  clearances  of 


and  commerce  at  Brunswick,  Ga.,from  January  1, 
to  December  31,  1900. 


1878, 


ARRIVED. 


Year. 

Coastwise. 

American 

Forei^ 
vessels. 

"n  ports. 

Foreign  vessels. 

Total. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1878   

116 

32, 584 

850 

36 

10, 218 

270 

41 

19, 008 

493 

193 

61, 810 

1,613 

1879   

148 

44, 397 

1 , 000 

33 

8,  235 

232 

40 

17, 589 

468 

221 

70, 221 

1,790 

1880   

271 

77, 656 

1,891 

36 

11,219 

317 

39 

14, 996 

432 

346 

103, 871 

2,  641 

1881  

279 

100,451 

2,239 

13 

4, 174 

98 

63 

30, 279 

751 

355 

134, 904 

3, 088 

1882   

335 

123, 149 

2, 659 

7 

2,095 

57 

63 

26, 958 

694 

405 

152, 202 

3, 416 

1883   

299 

110,  302 

2,368 

11 

4, 814 

107 

87 

40, 765 

979 

397 

155,  881 

3,454 

1884   

239 

88, 063 

1,893 

10 

4,434 

88 

126 

62, 818 

1,435 

375 

155, 315 

3, 416 

1885   

242 

93,280 

1,928 

10 

3,216 

76 

94 

43, 284 

1,037 

346 

139,  780 

3, 052 

1886   

229 

88, 244 

1,751 

7 

3, 262 

48 

98 

47,  798 

1,164 

334 

139, 304 

2, 835 

1887   

194 

86, 731 

1,625 

8 

2,251 

116 

102 

54, 537 

1,232 

304 

144, 519 

2,973 

1888   

821 

290, 590 

3,  619 

9 

2,991 

76 

147 

80,  330 

1,729 

977 

373, 911 

10,424 

1889   

220 

92,  831 

1,764 

29 

10, 035 

176 

191 

113, 757 

2,403 

431 

216, 623 

4, 343 

1890   

316 

196,  701 

3,844 

23 

7, 513 

186 

126 

71, 158 

1,559 

465 

275,  372 

5,589 

1891  

374 

235, 565 

5, 462 

29 

8, 025 

164 

107 

70, 228 

1,523 

501 

313, 818 

6, 149 

1892   

439 

279, 998 

4,450 

42 

20, 548 

354 

134 

85,  332 

1,812 

615 

385, 878 

6, 616 

1893  

431 

255, 367 

4,392 

48 

23, 384 

371 

123 

93,  634 

1,710 

602 

372, 385 

6, 473 

1894   

382 

261, 315 

4,926 

50 

25,382 

393 

173 

147, 672 

2,675 

605 

434, 369 

7, 991 

1895  

481 

319, 399 

5,  750 

25 

14, 867 

242 

147 

112, 957 

2,089 

653 

147,233 

8,081 

1896  

587 

344, 045 

6,503 

40 

19, 999 

359 

134 

63, 348 

1, 852  • 

761 

427,  392 

8,714 

1897   

716 

417, 847 

7,783 

84 

42, 543 

717 

260 

232, 762 

4,158 

1,060 

693, 143 

12, 658 

1898  

767 

406, 088 

6,701 

49 

28, 278 

456 

246 

262,  431 

4,299 

1,062 

696,  797 

11, 456 

1899   

386 

316,024 

5,  954 

57 

29, 466 

478 

123 

101,472 

1,837 

566 

446. 962 

8,269 

1900  

458 

383, 160 

6, 609 

39 

23, 945 

388 

143 

109, 346 

2,132 

640 

516,  451 

9, 129 
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Arrivals  and  clearances  of  vessels  and  commerce  at  Brans  wick,  Ga.,  etc. — Continued. 


CLEARED. 


Coastwise. 


No.     Tons.  Crew 


124 

TiO 

'257 
176 
196 
184 
130 
785 
169 
247 
313 
390 
420 
363 
458 
591 
764 
769 
423 
491 


32,  767 
12,  345 
78, 913 
82, 155 
96, 170 
91,  036 
62, 927 
71,  345 
67,  020 
51,  305 
266, 152 
65,  809 
122,  820 
186, 171 
247,  329 
236,  856 
235,  307 
290,  702 
^23,  357 
132,  089 
106,  016 
339, 884 
405, 180 


874 
1,116 
2,010 
1,732 
2,086 
1,962 
1,322 
1,481 
1,413 

958 
8,240 
1,273 
2. 024 
3,432 
4, 228 
4, 165 
4,481 
5, 260 
5, 759 
6, 940 
6,255 

5,  738 

6,  616 


Foreign  ports. 
American  vessel-.      l^'oreign  vessele. 


No.   Tons.    Crew.  No.     Tons.  Crew. 


9,  231 
7, 172 
5,010 
7,218 
7, 761 
11,268 
]6, 209 
8,696 
7,528 
5, 858 
4,715 
4,266 
8,  745 
16,  045 
6,882 
6,857 
6,081 
4, 155 
8, 638 
6, 155 
6,028 
4, 595 
5,  916 


236 
172 
115 
156 
170 
240 
335 
190 
159 
143 
116 
103 
165 
234 
174 
121 
125 
103 
173 
117 
99 
90 
90 


49 
47 
48 
<S7 
101 
12i 
14S 
135 
117 
121 
173 
221 
172 
141 
163 
159' 
223 
182 
150 
274 
255 
148 
143 


21,218 
21,730 
19,  970 
42,  659 
48,699 

55,  717 
70,  612 
62,  437 

56,  280 
72,  894 

102,  300 
130,  919 
107, 197 
94,  827 
109,  728 
119, 282 
193,  483 
148,  892 
112, 446 
'246,  302 
265,  381 
133,  844 
111,817 


550 
555 
550 
1, 014 
1,139 
1,369 
1,633 
1,456 
1,305 
1,526 
2, 236 
2, 830 
2, 261 
l,9o0 
2,334 
2,  266 
3, 260 
2,811 
2,248 
4,  326 
4, 371 
2,315 
2,107 


No. 


201 
225 
332 
356 
398 
411 
362 
352 
318 
276 
971 
401 
437 
480 
572 
590 
600 
649 
759 
1,053 
1,036 
583 
635 


COMMERCE. 


Year. 


Value  of 
exports. 


1878   

1879   

1880   

1881  

1882   

1883   

1884   

1885   

1886   

1887  a.... 

1888  a  

1889   


$1,372,842 
1,394,401 
1,  702,  570 
2, 230,  000 
1,700,000 
3, 437,  000 
3, 500,  000 
3, 063,  960 
2, 828,  656 
4, 121,  660 
7,  552, 025 
7,894,281 


Value  of 
imports. 


$400 
3,197 
8,098 
4, 377 
2,734 
3, 093 
958 
4,008 
2,397 
2, 815,  769 
3, 140,  '231 
6, 557 


Total  col- 
lection. 


500. 
644. 
723. 
305. 
058. 
911. 
780. 
939. 
834. 
520. 
438. 
933. 


Year. 


1890.. 

1891a 
1892.. 
lS93a 
lS94a 
1895  a 
1896.. 

1897  a 

1898  a 

1899  a 
.1900  o 


Value  of 
exports. 


,  355. 
,742, 

!297i 
,  940, 
,  520, 


841 
553 
775 
973 
453 
404 
074 
114 
533 
398 
373 


Value  of 
imports. 


$7,  326 
3, 014,  '207 

'22,  988 
1, 680,  512 
3,  549,  378 
3,  32S,  407 

15,  072 
5, 803, 110 
6,  995,  941 
8, 989,  797 
9, 574,  370 


a  Coastwise  and  foreign. 


Statement  of  receipts  of  naval  stores. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Rosin. 

Spirits. 

Barrels. 

Barrels. 

36, 495 

8,  661 

1891 

67,  562 

13, 490 

1892 

104,  357 

23,  459 

1893 

80,  078 

16, 105 

1891 

105,  622 

23,419 

1895 

92,  958 

30,  900 

189() 

139, 366 

34,  625 

1897 

125,  546 

32,  338 

189S 

140,  820 

37,  643 

1  18'l9 

186, 000 

45,  000 

1900 

212, 374 

42, 813 

Rosin. 


Barrels. 
161,402 
'2'20,  250 
172,412 
187,  912 
268, 349 
259, 103 
323, 155 
245, 311 
299,  743 
275, 007 


Spirits. 


Henry  T,  Dunn,  Collector  of  Customs. 


Arri<:Ni>ix  N — KKroKT  of  caj'taii^  gii>].ettk. 


N  lo. 

LMIMiOVKMKNT  OF  TUK  INSIDI-:  WATKR  UOUTK  T?imVEEN  SAVANNAH, 
GKOIKHA,  AND  FKRNANDINA,  FI.OIUDA. 

The  (lescription  of  this  route,  (he  ])r()j(U't  for  its  iinproN  iMiicnt,  ;irid 
the  protji'ross  of  the  ivork  to  »Juiie  80,  1!K)(),  will  he  foiiiul  in  the  Report 
of  the  Chief  of  Kuo-ineers  for  liMK),  ptio-e  1953. 

Ol'KIIATIONS   I)ITIUN(!   TIIK   FISCAL  YKAK    EN1)IN(J   JUNK   -^)0,  1901. 

No  work  w;is  done  diirino"  (h(*  tiscal  yc^ar. 

CONDITION    OF  WORK  JUNE   80,  1901. 

There  has  been  no  partieular  ehanoe  in  the  conditions  during  the 
past  3^ ear.  The  long  route  through  Parsons  cut,  or  Konierly  marshes, 
is  a  great  hnpedinient  to  navigation,  most  of  the  boats  that  can  do  so 
seeking  shorter  routes  through  the  marshes  by  way  of  small  sloughs. 
This  part  of  the  route  could  be  much  improved  by  the  opening  of  a 
new  channel.  The  enormous  timl)er  traffic  from  the  Altamaha  River 
to  Sapelo  Sound  is  ver}^  badly  hampered  by  the  shoals  in  Mud  River. 

COMMERCE  AND  NAVIGATION. 

For  a  detailed  discussion  of  the  commerce  over  the  inside  route  see 
pages  1323  and  1324  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1892;  also  page  1536  of  the  same  officer's  Annual  Report  for  1897. 

There  is  little  navigation  that  goes  the  full  length  of  the  route,  but 
there  are  large  navigation  interests  concerned  with  ditlerent  sections 
of  the  route.  Beginning  at  the  northern  end,  there  is  an  extensive 
summer  navigation  between  Savannah  and  Thunderbolt  and  Warsaw 
Island,  and  in  thew^inter  season  numerous  small  boats  ply  between  03^ster 
beds  and  canning  factories.  Between  Savannah  and  Darien  sailboats 
ply  irre^'ularl}^  carr^dng  rice  and  other  produce.  Between  Darien  and 
Sapelo  Sound  there  is  an  enormous  timber  trade,  which  is  much  ham- 
pered by  the  incomplete  state  of  the  dredging  in  Mud  River.  Between 
Darien  and  St.  Simons  Mills,  and  other  mills  near  Brunswick,  is  also 
a  very  extensive  timber  trade. 

Between  Brunswick  and  St.  Simons  and  Cumberland  islands  there  is 
an  extensive  summer  navigation.  There  is  a  small  daily  steamer 
between  Brunswick  and  Darien,  each  way,  and  two  between  Bruns- 
wick and  St.  Simons  Island.  A  large  steamer  makes  a  round  trip 
daily  between  Brunswick  and  Fernandina,  running  in  connection  with 
the  Mallory  Line  of  steamers  from  Brunswick  to  New  York.  Several 
river  boats  use  portions  of  the  route  in  reaching  Brunswick  from  the 
Altamaha,  Satilla,  and  Little  Satilla  rivers,  and  in  reaching  Fernandina 
from  the  St.  Marys  River. 

For  the  year  1900  the  commerce  over  this  route  amounted  to  about 
42,000  tons  of  freight,  valued  at  about  12,500,000,  besides  190,000,000 
feet  B.  M.  of  timber,  valued  at  12,000,000.  There  were  carried  by 
boats  over  the  route  65,000  passengers,  principally  between  Brunswick 
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and  Cumberland  and  St.  Simons  Islands,  Georgia,  Fernandina,  Fla., 
and  Darien,  Ga. 

None  of  this  commerce  went  over  the  entire  route. 

MISCELLANEOUS. 

The  work  is  located  in  the  collection  districts  of  Savannah,  Brunswick,  St.  Marys, 
Ga.,  and  Fernandina,  Fla.  The  amount  of  duties  collected  in  1900  was:  Savannah, 
$69,453.90;  Brunswick,  115,869.87;  St.  Marys  (nothing),  and  Fernandina,  16.49, 
respectively.  The  nearest  light-houses  are  those  upon  the  Savannah  River,  near  the 
beginning,  and  Amelia  Hght  at  the  end  of  the  route,  with  Sapelo,  Wolf  Island  ranges, 
St.  Simons,  and  Little  Cumberland  lights  between.  Forts  Oglethorpe,  Pulaski,  and 
Screven,  Ga.,  and  Clinch,  Fla.,  are  the  nearest  forts. 

The  emergency  river  and  harbor  act  of  June  6,  1900,  provided  for  a 
preliminary  examination  and  survey  of  the  Skiddaway  Narrows,  con- 
necting the  Isle  of  Hope  River  with  Burnside  River,  for  a  channel  75 
feet  wide  and  6  feet  deep  at  mean  low  water. 

The  report  on  the  above  is  printed  as  House  Ex.  Doc.  No.  91,  Fifty- 
sixth  Congress,  second  session. 

Should  the  improvement  of  this  inside  route  waterwa}^  as  recom- 
mended in  House  Ex.  Doc.  No.  41,  Fifty-second  Congress,  first  session 
(printed  on  pp.  1309  to  1326,  Annual  Report  of  the  Chief  of  Engineers 
for  1892),  be  carried  out,  the  sum  of  |io,000  can  be  economicall}^  and 
advantageously  expended  during  the  coming  fiscal  year.  -  It  is  pro- 
posed to  expend  any  sums  that  may  become  available  in  improving  the 
channel  at  Mud  River,  Habersham's  Creek,  Jekyl  Creek,  and  the 

Dividings." 

Money  statement. 


July  1, 1900,  balance  unexpended   |132.  59 

July  1,  1901,  balance  unexpended   132.59 


Amount  (estimated)  required  for  completion  of  existing  project   56, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  project  there  were  appropriated  as  follows: 


Parsons  cut  or  Romerly  marshes,  Georgia: 
Act  of  Congress  approved — 

August  2,  1882    $10,  000.  00 

July  5,  1884   10,000.00 

Augusts,  1886    17,475.00 

August  11,  1888    4,  633.  77 


Total  by  United  States   42, 108.  77 

From  Georgia  and  Florida  Steamboat  Company   5,  000.  00 


47, 108.  77 

Jekyl  Creek,  Georgia: 
Act  of  Congress  approved — 

August  11,  1888    5,000.00 

September  19,  1890   7, 500.  00 

July  13,  1892   7,500.00 

August  18,  1894    4, 000.  00 


24,  000.  00 


APPENDIX   N  REPOKT  Ob'  CAPTAIN  (illA.KTVK. 


i(;r)r) 


Sinw  the  existiuj^  projiH^t  for  lmi)r()viii«^-  this  route  wjis  iidoptcd,  lliic.o 
appropriations,  a^*»'roj»atin^f  ^'il),t)0(),  have  luioii  inach;  as  follows: 

Inside  route: 
Act  of  (yonijreHS  approved — 

July  13,  1H92   $15,000.00 

AuiuHt  18,  1894    20,000.00 

June  3,1890   14,(M)0.00 

49, 000.  00 

Making  a  total  of   120, 108.  77 


N  II. 


IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  across  this  bar  was  generally 
only  about  12  feet  deep  and  very  changeable  as  to  location.  It  had  a 
northerly  location  in  1843,  swung  graduall}'  to  the  south  till  1879, 
when  it  again  broke  out  to  the  northeast  and  has  since  swung  to  the 
south  till  the  present  time. 

PLAN  OF  IMPROVEMENT. 

For  information  relative  to  the  original  plan  of  improvement  of  this 
locality  see  page  792,  Annual  Report  of  the  Chief  of  Engineers  for 
1879.  A  revised  plan,  submitted  in  1891,  is  printed  on  pages  1565  et 
seq.,  Annual  Report  of  the  Chief  of  Engineers  for  1891.  A  second 
revision  of  the  original  plan  of  improvement,  submitted  June  12,  1895, 
and  the  report  of  a  Board  of  Engineer  officers,  dated  December  18, 
1895,  are  printed  on  pages  1289  and  1293,  respectively.  Annual  Report 
of  the  Chief  of  Engineers  for  1896.  This  finally  revised  project  was 
adopted  by  Congress  by  the  river  and  harbor  act  of  June  3,  1896. 

The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023; 
as  revised  in  1891  at  $2,079,500,  and  as  revised  in  1895  at  $2,350,000, 
for  completion. 

In  general  terms  the  plan  of  improvement  provided  for  the  construc- 
tion of  two  jetties,  inclosing  the  entrance,  one  springing  from  Cum- 
berland Island  and  the  other  from  Amelia  Island,  and  extending  across 
the  bar.  The  various  revisions  of  the  project  under  which  work  has 
been  done  merely  changed  the  details  of  the  work. 

By  the  act  of  Congress  of  June  3,  1896,  the  work  was  placed  under 
the  continuing-contract  system. 

SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1900. 

Work  was  begun  in  1881  and  carried  on  at  intervals  till  October, 
1897.  At  that  date  the  north  jetty  had  been  partially  built  for  a  total 
distance  of  20,412  feet.    It  was  from  2  to  6  feet  below  low  water  for  the 
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first  17,000  feet.  The  balance  of  the  distance  it  was  a  mere  founda- 
tion, composed  mostly  of  loose  brush,  with  a  very  light  load  of  porous 
limestone.  It  is  now  probably  mostly  destroyed  by  the  teredo,  and 
its  location  is  covered  with  drifting  sand. 

The  south  jetty  was  partially  built  for  a  total  distance  of  13,500  feet. 
The  first  1,200  feet  was  about  5.5  feet  above  mean  low  water;  the  next 
2,500  feet  was  4  feet  below  low  water;  then  for  3,800  feet  it  was  12  to 
16  feet  below  low  water;  the  balance  was  an  unsubstantial  foundation 
similar  to  that  in  the  outer  portion  of  the  north  jetty. 

For  a  summary  of  work  done  since  July  1,  1899,  see  Annual  Report 
of  Chief  of  Engineers  for  1900,  page  1957. 

CONDITION  OF  WORK  JUNE  30,  1900. 

On  this  date  the  condition  of  the  work  itself  was  probably  unchanged 
from  the  previous  year.  The  prevailing  winds  at  this  point  being 
from  the  northeast,  the  enormous  sand  bank  north  of  the  entrance  is 
constantly  moving  to  the  south  and  driving  the  channel  before  it. 
Since  1879  the  channel  has  moved  from  a  position  between  the  locations 
of  the  jetties  to  a  position  crossing  the  axis  of  the  south  jetty,  about 
6,600  feet  from  the  present  low-water  mark.  This  movement  of  the 
shoal  and  the  channel  has  not  been  influenced  to  any  extent  by  either 
of  the  jetties,  except  that  the  portion  of  the  south  jetty  between  the 
crossing  and  the  shore  stopped  the  further  movement  of  the  channel 
to  the  south.  Those  portions  of  the  jetties  likely  to  affect  the  shoal 
were  mere  foundations,  over  which  the  shoal  advanced  wholly  inde- 
pendent of  them.  The  inner  portion  of  the  south  jetty  fixed  the  loca- 
tion of  the  channel  for  a  time,  and  it  improved.  Aided  by  a  little 
dredging  and  the  removal  of  a  piece  of  the  old  foundation,  this  channel 
gave  the  port  the  best  water  it  had  ever  had.  The  constant  encroach- 
ment of  the  shoal  on  the  north,  with  the  other  side  of  the  channel 
fixed  by  the  south  jetty,  apparently  obstructed  the  free  ebb  flow  so  as 
to  hasten  the  formation  of  a  new  channel  to  the  northeast,  which  began 
to  manifest  itself  in  about  1897  and  subsequently  increased. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1901. 

Jetty  work  was  begun  by  Christie,  Lowe  &  He}' worth,  under  their 
contract,  on  November  1,  1900.  The  work  has  been  continued  prac- 
tically without  interruption  up  to  the  close  of  the  fiscal  year.  Most 
of  the  work  has  been  done  on  the  north  jetty,  which  has  been  raised 
to  high-water  mark  between  stations  13260  and  16640.  Considerable 
underwater  work  has  been  done  on  the  south  jetty,  and  a  few  days' 
work  raising  a  short  section  of  the  north  jett}^  to  high- water  mark 
near  the  inshore  end.  Longitudinal  profiles  of  these  jetties,  showing 
the  depths  on  the  axes  at  the  beginning  of  work  under  the  present 
contract  and  at  the  present  date,  are  shown  on  tracing^  herewith. 
Fifty-three  thousand  one  hundred  and  fifty-three  and  sixtv-two  hun- 
dredths tons  of  large  rock  and  69,569.43  tons  of  small  rock  have  been 
placed  during  the  fiscal  3^ear. 

A  supplemental  contract,  providing  for  heavier  small  rock  and  for 
both  smaller  and  larger  pieces  of  large  rock,  for  raising  the  north 
jetty  to  high  water  for  the  4,000  feet  next  the  shore,  and  some  other 


^  ^'  ot  printed. 


AI'PKNDIX  N 


 REPORT  OK  CAPTAIN  (IILLKTTK 


ir,r)7 


iiiiiioi'  ('li;in^(\s,  w;is  a ppi'oN cd  )>\  (lie  Scciclni'N  of  W  ai"  iiiidri-  date  of 
Jimo  lM,  11H)1. 

On  S(»pt(MnlKM' lii"),  ItXK),  a  coritrjict  was  made  with  C.  P.  (ioodycar, 
at  1()  conts  per  cuhic  yard,  for  dred^ino-  in  the  present  channel.  Thii 
time  for  completion  of  the  cojitract  was  extendcnl  until  ♦July  1,  ll>Ol, 
hy  supi)l(Mn(Mital  contract  dated  I)(M'eml)er  17,  11)00.  Tnder  this  con- 
tract 14,))I)L\7  cuhic  yards  had  l)ee!i  drcnlj^'ed  at  the  close  of  the  fiscal 
year,  and  the  na\'itial)le  de})tli  in  the  channel  was  UI.8  feet. 

C()Nl)rrU)N   OF  TlIK  WOliR  .JUNK  80, 

The  old  portions  of  the  jetties  hav(^  apparently  not  deteriorated  dur- 
ino-  the  year.  The  existino-  channel  across  the  line  of  thv  south  jetty 
has  been  maintained  with  a  ^'ery  small  amount  of  drcHlgin^*.  The  open- 
ino-  of  the  new  channel  Ix^twcMMi  tlu^  jetties  has  been  very  uuich  acceler- 
ated by  the  construction  of  the  north  jetty  across  the  })ar.  In  three 
months  a  larfre  area  on  the  bar  (about  1)00,000  scpiarc  feet)  deepened 
about  4  feet.  This  is  on  the  line  where  nature  was  opening  a  new 
channel.  The  acceleration  accompanies  the  cutting  off"  of  the  el)))  flow 
across  the  line  of  the  north  jetty  by  the  construction  of  the  latter. 
This  forces  more  of  the  flow  to  go  seaward  between  that  jetty  and  the 
shoal  that  crosses  the  line  of  the  south  jett3% 

Jetty  work  is  now  going  on  ver}^  rapidly,  the  efi'ective  longitudinal 
jetty  section  constructed  during  the  past  year  being  62,087  square  feet. 
There  had  been  137,011  square  feet  constructed  between  1880  and  1897, 
and  it  is  estimated  that  217,181  square  feet  remain  to  be  constructed  to 
complete  the  projected'  jetties. 

COMMERCE  AND  NAVIGATION. 

The  ports  dependent  upon  this  entrance  for  sea  commerce  are  Fer- 
nandina,  Fla.,  and  St.  Marys,  Ga.  The  latter  place  has  only  about 
300  inhabitants  and  a  very  insignificant  commerce  of  an}^  kind.  It  has 
no  railroad  nor  even  a  telegraph  office.  Fernandina  has  a  population 
of  about  1,500.    It  at  present  has  only  one  railroad. 

MISCELLANEOUS. 

The  work  is  located  in  two  collection  districts,  the  north  jetty  being  in  the  district 
of  St.  Marys,  Ga.,  and  the  south  jetty  in  that  of  Fernandina,  Fla.  Amount  of  duties 
collected  at  St.  Marys  during  1900,  nothing;  at  Fernandina,  $6.49.    Amelia  light  is 


the  nearest  light-house  and  Fort  Clinch,  Fla. ,  the  nearest  fort. 

Money  statement. 

July  1,  1900,  balance  unexpended   $853,  834. 17 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1901   200,  000.  00 


1,053,834. 17 

June  30,  1901,  amount  expended  during  fiscal  year    220,  596.  36 


Julv  1,  1901,  balance  unexpended   833,  237.  81 

July  1,  1901,  outstanding  liabilities    60, 127.  08 


July  1,  1901,  balance  available   773, 110.  73 


July  1,  1901,  amount  covered  by  uncompleted  contracts   849,  055.  01 


Amount  (estimated)  required  for  completion  of  existing  project   895,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1903,  in  addition  to  the  balance  unexpended  July  1,  1901   400,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  the 
following  appropriations  were  made  for  the  work: 

By  act  of  Congress  of — 

June  14,  1880   $30,  000 

March  3,  1881   100,000 

August  2,  1882   50,  000 

July  5, 1884   75,000 

August  5,  1886   112, 500 

August  11,  1888    112,  500 

Total   480,000 

Under  the  revised  project  of  improvement  the  following  appropria- 
tions were  made: 

By  act  of  Congress  of — 

September  19,  1890   $112,  500 

July  13,  1892   170,000 

August  17,  1894    170, 000 

Total   452, 500 

Under  the  existing  project  of  improvement  the  following  appro- 
priations have  been  made: 

By  act  of  Congress  of — 

June  3, 1896   $5,000 

June  4, 1897   350,000 

July  19,  1897   50,000 

July  1,1898   450,000 

March  3,  1899   400,000 

March  3,  1901   200,000 

Total   1,455.000 


Contractfi  in  force. 


Name  and  address  of  con- 
tractor. 

Character  of 
work. 

Date  of 
approval. 

Work  begun. 

Expires. 

Christie,  Lowe&Heyworth, 
Chicago,  111. 

C.  P.  Goodvear,  Brunswick, 
Ga. 

Jetty  

Dredging... 

Aug.  30,1900 
Oct.  27,1900 

Nov.  1,1900 
 do  

Within  4  years  from  com- 
mencement of  work,  sub- 
ject to  the  provisions  of 
paragraph  53  of  the  speci- 
fications. 

Within  90  days  from  date  of 
commencement  of  work,  a 

a  Extended  to  July  1,  1901,  by  supplemental  contract. 
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( '( )  M  M  IC I {( •  1  A  1 ,  S  T  A  TI  ST  I  (  \S . 


Arriiuls  and  clcaniturH  of  rcs.sris  nit({  cotiiinn'ri-  <it  Fernandina,  Fhi.,fi<)in  Janudnj  1, 

to  Jkremhcr  1900. 

ARRIVED. 


Foreign  ports. 

Coastwise. 

1 

1  ear. 

American  vessels. 

Foreign  vessels. 

No. 

Tons. 

Crow. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 



Crew. 

117  363 

4  192 

47 

10, 379 

359 

12 

7.437 

135 

271 

135  179 

4  686 

141 ' 354 

4  749 

25 

4, 893 

179 

28 

9,232 

249 

263 

155'  479 

5'  177 

1  >ui 

lOo' 581 

3  343 

31 

3, 768 

217 

40 

12,547 

404 

221 

121  896 

3  964 

loo 

120  845 

3*  900 

17 

3,985 

101 

22 

8,294 

215 

222 

133! 124 

4'  216 

zuo 

133  020 

4*  133 

28 

10, 634 

252 

10 

5,639 

126 

243 

149' 293 

4'  516 

270 

146! 722 

4',  470 

34 

22, 396 

598 

22 

9,463 

240 

326 

180  581 

5  ;^8 

171,548 

4, 186 

17 

11,899 

314 

24 

11,563 

271 

278 

4  771 

146,383 

3, 279 

16 

9,056 

242 

16 

6,639 

151 

270 

162  078 

3'  672 

1S83  

183 

96, 937 

2, 453 

6 

1,769 

43 

14 

5,229 

137 

203 

103! 935 

i,  633 

1884   

176 

105, 061 

2, 864 

3 

865 

21 

10 

4,029 

88 

189 

109, 755 

2,973 

1885   

169 

111,  698 

3,131 

7 

999 

47 

22 

9,785 

210 

198 

122, 482 

3,388 

1886   

205 

147,418 

4,014 

2,112 

53 

15 

5, 187 

146 

227 

154,717 

4,213 

1887   

349 

317, 798 

5,030 

19 

6,402 

122 

22 

8,565 

220 

390 

332,965 

5,372 

1888  

274 

179, 130 

4,456 

19 

7, 152 

156 

18 

6, 789 

177 

311 

193,071 

4,789 

1889   

262 

164, 229 

3, 908 

48 

16, 434 

369 

39 

12, 936 

363 

349 

193, 594 

4,640 

1890  

267 

172, 202 

3, 948 

40 

14, 683 

305 

33 

11,518 

306 

340 

198, 403 

4,559 

1891  

226 

164, 588 

3,530 

18 

6,175 

140 

34 

17,654 

433 

278 

188, 417 

4,103 

1892   

247 

189, 855 

3,760 

26 

10, 027 

195 

54 

39,487 

805 

327 

239, 361 

4,760 

1893  

218 

171,595 

3,349 

17 

6,  779 

166 

52 

34, 824 

750 

287 

213, 198 

4,265 

1894   

149 

148, 543 

3,077 

21 

8,030 

162 

44 

51,401 

899 

214 

708, 014 

4,138 

1895  

174 

176, 212 

3,360 

14 

6,010 

118 

30 

36, 212 

618 

218 

218, 434 

4.094 

1896  

169 

124,046 

2,051 

17 

7,015 

127 

30 

37, 052 

659 

216 

168, 113 

2,837 

1897   

156 

91,219 

1,559 

39 

17, 056 

298 

64 

76, 416 

1,244 

259 

184, 691 

3, 101 

1898   

157 

110, 993 

1,643 

21 

9, 784 

153 

68 

64, 163 

1, 127 

246 

184, 940 

2,923 

1899   

201 

119, 676 

2, 055 

35 

16, 130 

273 

57 

70, 165 

1, 192 

293 

205, 961 

3, 520 

1900  

213 

257, 257 

2,031 

46 

25, 295 

375 

67 

68,993 

1,093 

326 

351, 545 

3, 499 

CLEARED. 


1875   

229 

121, 028 

4,303 

31 

8,  239 

228 

15 

5,343 

212 

275 

134, 610 

4,743 

1876   

244 

161,154 

5,058 

21 

6, 040 

147 

26 

9,002 

269 

291 

166, 196 

5, 474 

1877   

165 

106, 615 

3, 590 

24 

6,340 

166 

42 

13, 741 

412 

231 

126, 596 

4, 168 

1878   

195 

124,  883 

4,086 

19 

4,911 

123 

26 

9,080 

236 

240 

138, 874 

4, 445 

1879   

175 

129,  654 

4,079 

31 

11,067 

258 

12 

8, 016 

Ifrl 

218 

148, 737 

4,501 

1880   

244 

155,  659 

4,  505 

31 

14, 207 

327 

24 

10, 202 

240 

299 

180, 068 

5,072 

1881  

204 

138,  593 

3,  730 

41 

22, 007 

506 

31 

15, 335 

351 

276 

175, 940 

4,587 

1882   

217 

136, 666 

3, 166 

39 

15, 497 

370 

31 

14, 962 

321 

287 

167, 125 

3,857 

1883   

153 

85, 815 

2,245 

32 

8,  925 

210 

24 

9, 413 

231 

209 

94, 153 

2, 681 

1884   

178 

104,  462 

2,688 

27 

8,831 

176 

15 

6,488 
9,393 

158 

210 

119, 781 

3,022 

1885  

185 

112, 936 

2,570 

33 

10, 251 

249 

21 

221 

239 

132, 580 

3,440 

1886   

214 

153,  092 

4,208 

27 

9,072 

200 

26 

9, 811 

299 

267 

171, 981 

4,707 

1887   

306 

326, 342 

4,500 

29 

8, 552 

232 

33 

11,607 

327 

368 

346, 501 

5, 054 

1888   

280 

175, 490 

4,586 

28 

9, 190 

184 

20 

8, 622 

204 

328 

193,  302 

5, 974 

1889   

298 

181, 075 

4,240 

46 

13, 652 

342 

45 

16, 286 

428 

389 

211, 013 

5,610 

1890   

276 

176,  330 

4,074 

41 

14,  394 

317 

34 

13, 149 

319 

351 

203, 873 

4,  700 

1891  

228 

156,  272 

3,507 

18 

6,407 

136 

49 

31, 117 

702 

295 

193,  796 

4,345 

1892   

244 

183, 840 

3, 668 

23 

8, 784 

174 

77 

58,428 

1,116 

344 

329,  352 

4,958 

1893   

191 

137, 724 

2, 761 

17 

6,605 

137 

75 

63, 347 

1,224 
898 

288 

207, 676 

4, 122 

1894   

153 

160,  936 

3,226 

25 

9,263 

189 

53 

44, 162 

231 

304,  360 

4,313 

1895   

186 

200,  301 

3,682 

12 

4,519 

96 

23 

18, 997 

349 

221 

223,817 

4,127 

1896   

162 

112, 101 

1,956 

19 

6,637 

134 

37 

37, 228 

665 

218 

170, 966 

2, 755 

1897   

168 

87,  742 

1,532 

21 

8,121 

168 

82 

104, 534 

1,714 

271 

200, 397 

3,414 

1898  

167 

91, 131 

1,593 

14 

5,804 

118 

88 

104, 214 

1,526 

269 

201,149 

3,237 

1899   

195 

108,  854 

1,846 

21 

7,265 

164 

99 

128, 479 

1,856 

315 

244, 598 

3,866 

1900   

215 

261, 235 

1,669 

25 

11, 206 

189 

88 

104,922 

1,665 

328 

377, 363 

3,523 
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Arrivals  and  clearances  of  vessels  and  commerce  at  Fernandina,  Fla.,  etc. — Continued. 

COMMERCE. 


Year. 


1875. 
1S76  . 
1877  . 
1878. 

1879  . 

1880  . 

1881  . 
1882. 
1883  . 
1S84. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890  . 
1891 . 
1892. 
1893. 

1894  . 

1895  . 
1896. 
1897  . 
1898. 
1899. 
1900, 


Value  of  exports. 


Value  of  imports. 


Foreign.  Coastwise. 


f209, 
226, 
310, 
248, 
275, 
257, 
242, 
292, 
248, 
173, 
214, 
191, 
226, 
175, 
325, 
478, 
778, 
1, 389, 
1,412, 
1,419, 
1,467, 
1,280, 
1, 932, 
1, 944, 
2, 596, 
2, 174, 


$1, 119, 979 
1, 170, 240 
676, 855 
780,  607 
921,368 
667, 092 
1,064,394 
1, 342,  421 
2, 573, 010 
1,164,462 
2, 134, 541 
2, 843,  000 
3, 500,  000 
2, 500, 000 
3, 970, 180 
2, 245,  753 
1,708,276 
1,125, 543 
1,804,330 
553,  465 
570, 295 
486, 503 
989, 204 
918, 453 
5, 990, 608 
7, 395, 699 


Foreign.  Coastwise. 


n-i,  304 
46,17 
19, 304 

8,142 
11,038 

3,676 
11, 791 
45, 792 
11, 229 

1,874 

4,180 
590 
23, 896 


601 
10,  902 


701 
214 


3 

27, 303 
1,417 
22, 392 
38, 775 
47, 130 


$755, 718 
1,131,032 
1,146,363 

172, 234 
1,360, 432 
1,  365, 857 
1, 786, 546 
7,536,588 
2. 262,  755 
i;738,  620 
1,502,544 
1,625,000 
2, 000,  000 

650,000 
2, 150, 000 
4, 997, 683 
2, 938, 000 
6, 500, 000 
7, 000,  786 
7, 372, 038 
2, 366, 627 
34, 200 
2,006 
3,796 

114, 314 
5, 160 


Total 
commerce. 


$2,089,792 
2, 573, 827 
2, 152, 747 
1,901,983 
2, 568, 308 
2, 294, 405 
3, 104, 831 
3,217,201 
5, 095, 594 
3,078,556 

3,  855, 991 

4,  660, 185 
5, 750, 856 
3, 325, 150 
7,446,761 
7, 732, 813 
6,424,527 
9,015,287 
9, 218, 250 
9, 345, 408 
4,408, 230 
1,828, 688 
2,925,035 
2, 867,  327 

8,  740, 414 

9,  622, 295 


J.  W.  Howell,  Collector  of  Customs. 


N  12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wreck  of  an  old  lighter  in  Savannah  Kiver,  Georgia;  wreck  of 
steamer  W.  S.  Cook  in  Savannah  Harbor,  Georgia,  and  wreck  of 
steamer  Pete  Craig  in  Savannah  River,  Georgia. 

The  wreck  of  an  old  lighter  in  Savannah  River,  Georgia,  which  was 
reported  in  my  annual  report  for  1900  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  p.  1961),  was  removed.  The  cost  of  the  work 
was  $79.16,  and  the  unexpended  balance  of  $220.81  was  returned  to 
the  Treasurer  of  the  United  States  on  November  9,  1900. 

On  February  6,  1901,  the  Chief  of  Engineers,  by  authority  of  the 
Secretary  of  War,  allotted  $500  for  the  removal  of  the  wreck  of  the 
river  steamer  W.  S.  Cook  from  Savannah  Harbor,  Georgia.  The 
wreck  was  removed  March  2-5, 1901.  The  cost  of  the  work  was  |140 
and  the  unexpended  balance  of  $360  was  returned  to  the  Treasurer  of 
the  United  States  on  March  l-t,  1901. 

On  May  10,  1901,  the  Chief  of  Engineers,  by  authority  of  the  Sec- 
retary of  War,  allotted  $100  for  the  removal  of  the  wreck  of  the  river 
steamer  Pete  Craig ^  sunk  in  Savannah  River,  Georgia,  near  Twiggs 
bar.  Owing  to  continued  high  Avater  the  wreck  had  not  been  removed 
at  the  close  of  the  fiscal  year. 


N  13. 

ENGINEERING  METHODS. 

The  following  methods  have  been  in  use  in  this  district  during  the 
past  year: 

RIVER  IMPROVEMENT. 

The  rivers  in  this  district  are  somewhat  peculiar,  in  that  they  are 
exceedingly  crooked  and  usually  quite  narrow  and  deep,  flowing 
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tlirout^h  (»xtonsivo  lowhiiKlscovcrcd  witli  ;i  dense  \'eH(>t;i(  ion,  i)i  iiiei})iill y 
of  Imrd-wood  ( iinl)er,  on  a  soil  composed  of  ii  inixlure  of  sjind  iind  elay, 
whieli,  when  lilled  witli  the  roots  of  tlie  profuse  veoctation,  ero(h'.s 
rjidier  slowly,  but  when  not  tlius  protect(Ml  and  subjected  to  an  uruisual 
i  urr(Mit,  (H'odes  (juite  raj)idily.  At  the  upper  parts  of  the  na\  ii4al)le 
streams,  just  ludow  the  cities  of  Au*;'us(a,  M illedo-eville,  and  Macon, 
(h(^  conditions  of  thi^  I'ivers  ciiaii^c  somewhat,  havin<4'  t>-r{»ji(er  slo[)es, 
more  (M"osiv(»  baidvs,  and  beint»-  subj(M-(  lo  di^posils  of  detritus  l)rou^ht 
down  by  th(^  rapids  in  the  hilly  country  abo\e.  All  of  the  rivei's  are 
\erv  muddy  at  nc^arly  all  scMsons,  and  tlu^re  is  no  jxM'iod  wh(\n  low^ 
water  can  be  deiinitely  expected,  although  the  riv(M-s  are  usually  low^ 
durin*>"  the  months  of  Sept(Mnl)er,  October,  November,  and  Decemlxu'. 

The  extensive  lowlands,  locally  known  as  swamps,  form  <^reat  reser- 
voirs for  flood  waters,  so  that  the  crest  of  the  flood  travels  down 
stream  very  slowly,  for  example,  takinj>'  eight  days  to  go  the  200 
miles  from  Augusta  to  Savannah. 

Navigation  is  greatly  impeded  hy  snags,  which  are  usually  formed 
by  trees  on  the  bajdv  undermining  and  dropping  where  the}'  grew. 
The  largest  arc  of  moderate  sizes.  They  are  removed  hy  snag  boats 
of  ordinary  pattern,  and  deposited,  wherever  practicable,  on  the  lower 
side  of  building  points,  where  the}'  are  in  a  few  years  covered  with 
mud  and  sand  from  the  growth  of  the  point  downstream.  Sand  bars 
occur  in  the  few  miles  near  the  head  of  navigation,  and  occasion- 
ally at  points  in  the  swamps.  In  past  3^ears  endeavors  have  been 
made  to  remove  these  sand  bars  by  spur  dams,  ])ut  the  Avork  was  a 
total  failure,  the  increase  in  depth  being  very  slight  and  the  spur  dams 
near  Augusta  forming  considerable  of  an  obstacle  for  the  free  escape 
of  tlood  waters,  which  frequently  endanger  the  city  of  Augusta.  Spur 
dikes  have  also  been  used  in  attempts  to  hold  caving  banks  without 
any  beneticial  effect  w^hatever.  During  the  past  three  years  training 
dikes,  about  6  feet  wide,  built  of  small  piling,  filled  in  with  brush 
bundles  and  a  little  rock,  and  held  together  with  cross-ties,  have  been 
used  for  removing  sand  bars  and  also  for  shore  potection.  For  the 
removal  of  bars  the  dikes  have  been  built  from  1  to  2  feet  above  low 
water,  springing  from  one  shore  and  running  diagonally  downstream 
to  a  point  near  the  head  of  the  shoal  and  reducing  the  width  of  the 
river  by  from  one-third  to  one-half  its  prcA^ous  low- water  width,  and 
then  continuing  doAvnstream  parallel  to  the  opposite  shore  to  a  point 
below  the  bar.  In  every  case,  so  far  as  known,  the  construction  of  the 
dike  has  been  followed  by  the  removal  of  the  bar,  although  some  of 
them  have  not  yet  been  subjected  to  the  test  of  extreme  low  water. 
The  principle  of  their  operation  is  to  control  the  flow  between  a  foot 
above  low  water  and  low  water,  which  appears  to  cause  the  removal  of 
the  shoal  without  undue  erosion  to  the  opposite  bank,  or  without  undue 
interference  with  the  flow  of  the  river  at  flood  stages. 

As  a  shore  protection,  such  dikes  have  only  been  tried  at  two  or 
three  places.  In  some  cases  they  have  proved  very  successful.  In 
others,  where  the  bottom  was  very  soft,  they  will  require  extensive 
refilling.  The  principle  of  their  operation  is  to  hold  the  toe  of  the 
bank  and  the  rest  of  it  will  take  care  of  itself.  Apparently  they  are 
less  expensive  than  grading  the  bank  and  using  mattresses  would  be, 
and  as  the  current  of  the  river  is  very  swift  at  flood  stages  the  mattress 
work  would  have  to  be  heavily  covered  with  rock. 

Rock  shoals  are  usually  simpl}^  removed  by  blasting,  as  at  most 
places  where  they  exist  the  current  at  low  water  is  quite  sluggish  and 
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there  is  no  lowering  of  an  upper  pool  by  the  removal  of  the  shoal. 
In  constructing  the  training  dikes  the  last  contractor  devised  a  rather 
ingenious  pile  driver  for  the  work,  consisting  of  a  flat  with  a  double 
driver  on  one  end,  the  axes  of  the  two  hammers  being  the  proper  dis- 
tance (about  8  feet)  apart.  They  are  operated  one  at  a  time  by  a  sin- 
gle engine.  While  one  piling  is  being  driven  the  winch  heads  on  the 
engine  are  being  used  for  hoisting  another  into  position.  The  driver 
is  held  in  place  by  two  hinged  and  braced  hooks  of  the  proper  length 
and  arranged  to  catch  the  pair  of  piling  last  driven.  This  usually 
saves  all  anchors  and  mooring  lines  and  enables  very  rapid  work  to  be 
done. 

ESTUARY  IMPROVEMENT. 

The  estuary  of  the  Savannah  River  has  been  improved  by  regulation 
and  dredging.  The  regulation  works  consist  of  training  walls  con- 
structed of  piling,  brush  filling,  waling  pieces,  cross-ties,  with  a  light 
load  of  rock,  in  the  upper  portions  of  the  harbor,  and  of  thick  mat- 
tresses of  brush  bundles,  lightly  loaded  with  a  center  ridge  of  rock,  in 
the  lower  portions  of  the  harbor,  the  width  between  the  training  walls 
increasing  downstream  in  an  endeavor  to  give  the  same  theoretical 
tidal  ebb  velocity.  The  regulation  works  do  not  extend,  on  an  aver- 
age, as  high  as  mean  low-water  mark.  They  have  had  no  marked 
influence  in  creating  a  channel,  but  apparently  have  helped  maintain  it, 
causing  sediment  to  be  deposited  in  the  water  areas  behind  the  walls 
rather  than  in  the  channel  way.  The  existing  channel  has  been  mostly 
produced  by  dredging*  Most  of  the  dredging  in  the  harbor  has  been 
done  by  small  clam-shell  dredges  and  dump  scows,  the  material  being 
placed  wherever  practicable  behind  the  training  walls.  In  handling 
the  coarse  sand  in  the  upper  part  of  the  harbor,  and  marsh  mud  in 
creating  channels  adjunct  to  the  harbor,  suction  dredges,  pumping  the 
material  ashore,  have  been  successfully  used.  Dredging  of  the  latter 
class  has  been  done  at  9  cents  per  cubic  yard.  In  the  upper  portion  of 
the  harbor,  where  logs  and  mixed  material  have  been  encountered,  a 
vacuum  dredge,  consisting  of  an  ordinary  clam  shell,  dumping  into  a 
pocket,  from  which  the  material  is  forced  by  atmospheric  pressure 
through  a  12-inch  pipe  into  a  vertical  cylinder  6  feet  in  diameter  and 
about  19  feet  high,  called  the  pump,  from  which  steam  has  been 
exhausted  by  spra3dng,  and  subsequently  forcing  it  ashore  through  a 
pipe  by  steam  pressure  admitted  to  the  cylinder,  has  worked  ver}^ 
well.  This  kind  of  dredging,  in  a  moderately  small  quantity,  has  been 
done  for  12.1  cents  per  cubic  yard. 

BAR  IMPROVEMENT. 

This  class  of  work  has  been  done  in  this  district  by  parallel  jetties, 
the  protecting  one  being  built  across  the  bar  to  near  high-water  mark 
and  the  other  to  low  water,  or  above,  and  b}^  dredging.  All  indica- 
tions point  to  the  fact  that  on  the  south  Atlantic  coast  bars  can  be 
improved  most  economicalh^  by  dredging  alone,  as  the  weather  condi- 
tions are  quite  favorable  to  this  kind  of  work  with  suitable  dredges, 
and  while  the  tidal  rise  is  from  5  to  6  feet  the  sequence  of  tides  is  not 
nearly  so  favorable  as  on  the  north  Pacific  coast,  where  jetties  are  very 
successful  and  where  dredging,  owing  to  weather  conditions,  is  very 
difiicult.  On  the  south  Atlantic  coast  the  large  quantities  of  sand  in 
pretty  constant  motion  and  the  gentle  slope  of  the  bottom  seaward 
require  that  parallel  jetties  be  aided  by  dredging  to  a  very  great 
extent,  leaving  the  results  accomplished  b}^  jetties  quite  incommensu- 
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1  ()()3 


nito  with  thoir  cost,  (^X('('j)t  in  some  (':is(\s  they  s(H'ur(»  the  inipoi'tiint 
ohj(M't  of  »»-n»at(M*  pcrnuuKMU'c  in  the  clumncl  locatiofi  tlism  could  he 
expected  hy  drcd<^in<i"  silon(\ 

In  building  jetties  there  is  t^ood  reason  to  believe  that  mattresses  of 
any  kind  in  the  foundation  are  unnecessary  and  ina(lvisa})le,  a  lay(M- 
of  small  rock  makin<i;  a  bcttcM-  foundation.  'V\w  jc^ttics  at  ('umherland 
Sound  are  now  l)ein»»-  entirely  c()ni])()sed  of  <iranit(\  the  laro;(M-  rocks 
beino-  used  in  th(^  superstructure.  The  rock  is  l)rou<4ht  from  Columbia, 
S.  (\,  a  distance  of  "2i'A)  miles,  by  rail.  'I'ln^  larj^-er  rock  nvo.  uidoadeci  on 
a  very  lar^e,  hc^ivv,  and  strono-  liohter,  with  a])()w<M-ful  derrick  entirely 
()l)erated  by  steam,  the  tracks  beint]f  so  arran<^-e(l  that  an  entire  train  of 
loaded  cars  can  be  convenitMitly  pass(^d  und(M*  the  derrick  in  succession 
as  unloaded.  Small  I'ockare  uidoaded  by  hand  direct  from  the  cars  to 
lighters  moored  alon<»side  the  trestle.  At  the  works  the  small  rock  is 
unloaded  by  hand  and  the  laroe  rock  \)\  a  steam  derrick  mounted  on  a 
derrick  boat  which  remains  in  position  on  the  work,  except  during  the 
stormiest  weather.  Large  rock  is  placed  in  the  work  at  ^2.15  per  ton 
and  small  rock  at  $1.90  per  ton. 


N  14. 

SURVEY  OF  BRUNSWICK  OUTER  BAR,  GEORGIA. 
PRELIMINARY  REPORT. 

[Printed  in  Honse  Doc.  No.  179.  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  Decemhei'  10,  1900. 
Sir:  The  river  and  harbor  act  approved  March  3,  1899,  directs  the 
Secretar}^  of  War  to  cause  survey  of  the  outer  bar  at  Brunswick,  Ga., 
to  be  made,  and  to  report  a  plan,  with  estimate  of  cost  thereof,  with  a 
view  to  obtaining  a  depth  of  26  feet  at  mean  high  tide,  with  a  width  of 
200  feet. 

The  duty  of  making  the  survey  thus  provided  for  was  assigned  to 
Capt.  C.  E.  Gillette,  Corps  of  Engineers,  and  I  have  now  the  honor  to 
submit  the  accompanying  cop}^  of  that  officer's  preliminaiy  report, 
dated  December  4,  on  the  subject. 

It  will  be  seen  that  of  the  several  methods  of  improvement  mentioned 
by  Captain  Gillette  he  prefers  that  by  dredging,  at  an  estimated 
expense  varying  from  $40,820.40  to  $64,650 — depending  on  the  line 
adopted — if  the  work  is  done  by  contract. 

Inasmuch  as  the  channel  once  obtained  will  require  dredging  from 
time  to  time  for  maintenance,  the  local  officer  recommends  an  appro- 
priation of  1150,000  for  the  construction  of  a  dredge,  and  a  further 
appropriation  of  $25,860  for  its  operation.  With  the  dredge  and  this 
appropriation  he  thinks  the  desired  channel  can  be  secured. 
Very  respectfully,  your  obedient  servant, 

John  M.  W^ilson, 
Brig.  Gen.,  Chief  of  Engineers, 

U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 
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report  of  capt.  cassius  e.  gillette,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah^  Ga. ,  Decemher  ^,  1900. 

General:  In  compliance  with  3^our  letter  of  May  12,  1900,- placing- 
in  my  charge  the  survey  and  project  of  cost  for  improving  Brunswick 
outer  bar,  Georgia,  in  compliance  with  the  river  and  harbor  act  of 
March  3,  1899,  I  have  the  honor  to  state  that  since  the  date  of  the 
completion  of  the  survey,  Aug-ust  25,  1900,  my  time  has  been  unex- 
pectedly occupied  with  duties  foreign  to  the  work  of  this  office  to  such 
an  extent  that  it  has  been  impossible  to  prepare  the  report  as  early 
as  desirable.  The  necessar}^  investigations  have  been  made,  and  the 
report  itself,  including  the  necessary  maps,  tables,  etc.,  will  be  com- 
pleted in  about  ten  days.  In  the  meantime  I  have  the  honor  to  submit 
the  following  general  statement  of  the  conclusions  arrived  at  and 
recommendation  as  to  method  of  improvement. 

The  available  methods  for  improving  this  bar  are: 

1.  Dynamite,  which  has  been  used  in  this  particular  locality. 

2.  Twin  jetties. 

3.  A  single  jetty. 

4-.  A  single  curved  breakwater. 
5.  Dredging. 

1.  Dynamite. — From  a  careful  investigation  it  may  be  briefly  stated 
that  a  channel  produced  by  the  aid  of  dynamite  is  no  more  permanent 
than  a  channel  produced  by  ordinary  dredging,  and  such  channel  as 
has  been  made  at  Brunswick  by  this  method  has  cost  ten  or  twelve 
times  what  it  would  have  cost  to  have  dredged  it. 

2.  Tw  171  jetties. — On  the  South  Atlantic  coast  jetties  have  mainly 
proved  useful  not  so  much  in  creating  a  channel  as  preserving  its 
alignment  to  facilitate  dredging  and  lessening  the  amount  to  be  dredged. 
In  this  case  the  jetties  would  have  to  be  very  long,  and  their  estimated 
cost  to  low-water  mark  is,  for  the  north  jetty,  $1,311,810,  and  for  the 
south  jetty  $1,517,798,  making  a  total  of  $2,829,608. 

At  this  bar  the  channel  changes  very  slowly,  so  that  the  jetties  to 
preserve  its  alignment  are  not  seriously  needed,  and  the  interest  upon 
their  cost,  in  addition  to  the  cost  of  the  necessaiy  dredging,  would  be 
a  very  much  greater  sum  than  that  required  for  dredging  alone. 
Twin  jetties  are  therefore  not  recommended. 

3.  A  single  jetty. — A  single  straight  jetty  on  the  north  of  the  chan- 
nel, the  side  from  which  the  sands  drift,  would  help  nature  to  create 
a  deeper  channel  than  is  now  created,  but  unless  built  to  high  water 
would  not  control  the  location  of  the  channel  veiy  much,  and  would 
not  certainly  do  so  even  if  built  to  high -water  mark.  The  cost  of  the 
probable  dredging  necessary,  together  with  the  interest  upon  the  cost 
of  this  jetty,  would  be  much  greater  than  the  cost  of  dredging  alone. 

^.  A  single  curved  hreakwater. — This  is  a  theoretical  plan  which 
has  been  given  an  apparent  but  not  real  trial  at  Aransas  Pass,  Tex., 
where,  while  it  has  apparently  proved  a  temporary  success,  at  least  so 
far  as  depth  of  water  is  concerned,  yet  the  thalweg  is  so  close  to  the 
breakwater  as  to  be  dangerous  to  shipping  and  also  to  endanger  the 
structure  itself  by  undermining,  which  apparentlv  has  already  taken 
place  to  a  serious  extent.  The  practicable  depth  produced  for  ships 
at  a  reasonable  distance  from  the  breakwater  has  apparentl,y  not  been 
produced  in  accordance  with  the  theory  of  the  breakwater,  but  more 
by  the  theory  of  twin  jetties,  there  being  opposite  the  breakwater  a 
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jottv  partly  naliiijil,  consisrmo-  of  die  lirad  of  aii  ishirid,  jiiid  partly 
artilicial,  consist in^-  of  an  oidinaiy  stone  and  brush  jetty,  nioslly  sub- 
nuM-»»(ul.  Moi-(M)\  (M',  the  drift  of  tliesjind  is  sucli  thiit  while  t he  j)i-('S('nt 
arian*i(Mneid  niav  proNc  benelieial  in  i)i()dii(in<i- a  moderate  increase  in 
di^pth,  that  (h'ptlican  not  l)e  increased  to  the  re(|uii"enients  of  navij^a- 
tion  without  a  hirj^e  amount  of  dredtj^ino',  uidess  a  second  jetty  is  built 
and  the  briMikwater  conij)let(Hi  by  extendin<!f  it  in  both  directions  so  as 
to  make  a  complete  j)air  of  ])jiiall(d  jetties. 

f).  Dredyi n(/.  l^runswick  bar  is  especially  favorably  located  for 
dredj»-in^.  The  chaniud  chiint^-es  veiy  slowly,  the-  sea  i)ott()m  slopes 
awa\'  very  i^radually,  and  (|uite  a  portion  of  the  bar  is  mud  and  not 
sand,  so  that  tlu^  sand  ujovement  to  till  the  channel  is  umisually  small, 
and  it  is  reconnncMidiMl  that  the  bar  l)e  improved  by  this  method.  Tiie 
channel  required  by  the  act,  of  2()  feet  at  mean  \\\^\\  water  with  a  bot- 
tom width  of  '200  feet,  can  })e  produced  by  the  dredging  of  272,  ll^(> 
cubic  yards,  which,  at  15  cents  per  cubic  yard,  amounts  to  ilv|0,820.40. 
This  channel,  however,  will  not  be  in  the  l)est  location  with  reference 
to  the  light-house  range  or  to  future  deepening  and  widening,  which 
should  be  provided  for.  A  straight  channel  on  the  better  line  will 
require  the  removal  of  -181,000  cubic  yards,  w  hich,  at  15  cents  per 
cubic  yard,  will  cost  $61:, 650. 

This  channel  will,  of  course,  require  maintenance,  and  the  most 
economical  and  sure  method  of  providing  for  it  is  to  provide  a  suitable 
Government  dredge  in  the  first  place,  with  a  moderate  annual  provision 
for  operating  it. 

It  is  therefore  recommended  that  an  appropriation  of  $150,000  be 
made  for  the  construction  of  a  dredge,  together  w  ith  $25,860,  which  is 
the  estimated  cost  of  removing  the  above  431,000  cubic  3^ards,  at  6 
cents  per  cubic  yard,  for  which  price  it  can  readily  be  done  after  the 
dredge  is  provided. 

Very  respectfully,  Cassius  E.  Gillette, 

Caj^taiii  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S.  A. 


FINAL  REPORT. 

[Printed  in  House  Doc.  No.  355,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington.,  Januai'y  17\  1901. 
Sir:  The  river  and  harbor  act  approved  March  3,  1899,  contains  the 
following  provision  concerning  the  outer  bar  at  Brunswick,  Ga. : 

Improving  the  outer  bar,  Brunswick,  Georgia:  C.  P.  Goodyear,  the  contractor 
with  the  Government  of  the  United  States  to  deepen  the  outer  bar  of  Brunswick, 
Georgia,  under  the  river  and  harbor  acts  of  eighteen  hundred  and  ninety-four  and 
eighteen  hundred  and  ninety-six,  shall  be  entitled  to  receive  the  sums  appropriated 
by  said  acts  for  obtaining  a  channel  twenty -four  feet  deep  and  two  hundred  feet 
wide,  and  a  channel  twenty-five  feet  deep  and  one  hundred  feet  wide,  provided  the 
same  are  obtained  on  or  before  June  third,  nineteen  hundred,  and  said  acts  are 
hereby  amended  accordingly.  After  the  expiration  of  the  time  herein  stated  within 
which  said  work  of  improvement  must  be  obtained,  the  Secretary  of  War  shall  cause 
a  survey  of  the  same  to  be  made,  and  report  a  plan,  with  estimate  of  the  cost  thereof, 
with  a  view  to  obtaining  a  depth  of  twenty-six  feet  at  mean  high  tide,  with  a  width 
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of  two  hundred  feet;  and  the  sum  of  five  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated  to  defray  the  cost  of  making  said  survey, 
and  estimate  based  thereon. 

The  duty  of  making  the  survey  provided  for  in  the  latter  part  of 
the  item  of  law  above  quoted  was  assigned  to  Capt.  Cassius  E.  Gil- 
lette, Corps  of  Engineers,  and  I  have  now  the  honor  to  submit  the 
accompanying  copy  of  that  officer's  final  report,  dated  December  27, 
1900,  in  which  are  given  the  results  of  a  very  thorough  and  careful 
study  of  ocean  bars  and  the  various  methods  employed  in  their 
treatment. 

The  improvement  contemplated  by  the  law  for  the  outer  bar  at 
Brunswick  consists  in  obtaining  a  depth  of  26  feet  at  mean  high  tide, 
with  a  width  of  200  feet.  In  concluding  his  report  Captain  Gillette 
states  that,  all  things  considered,  dredging  appears  to  be  by  all  means 
the  most  economical  and  satisfactory  method  for  work  at  this  place. 
In  his  opinion,  however,  in  addition  to  securing  a  channel  as  proposed, 
provision  should  also  be  made  for  its  maintenance  as  well  as  for 
increased  channel  dimensions,  when  required  by  the  interests  of  com- 
merce. For  the  reasons  given  this  can  best  be  done  by  the  construc- 
tion and  operation  of  a  suitable  dredge.  The  cost  of  such  a  dredge  is 
estimated  at  1150,000,  and  the  operating  expenses  necessary  to  secure 
the  improvement  desired,  $25,860. 

The  division  engineer,  Col.  Peter  C.  Hains,  Corps  of  Engineers, 
concurs  in  the  views  of  the  district  officer  that  dredging  is  the  method 
of  improvement  best  adapted  to  the  locality  in  question,  and  that  the 
dredging  plant  should  be  owned  and  operated  by  the  General  Govern- 
ment. He  suggests,  however,  that  pi'ovision  be  made  by  an  appro- 
priation of  $200,000  for  the  construction  of  the  dredge  and  operating 
expenses  for  two  years. 

A  preliminary  report  on  this  survey  was  transmitted  to  Congress 
by  the  Secretary  of  War  December  10,  1900,  and  is  printed  in  House 
Doc.  No.  179,  Fifty-sixth  Congress,  second  session. 
Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers^ 

U.  S.  Army, 

Hon.  Elihu  Root, 

Secretm-^  of  War. 


report  of  capt.  cassius  e.  gillette,  cokps  of  engineers. 

United  States  Engineer  Office, 

Savannah^  Ga. ,  Deceinher  ^7,  1900. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  outer  bar  of  Brunswick,  Ga.,  with  a  plan  and  estimate  of 
cost  thereof,  with  a  view  to  obtaining  a  depth  of  26  feet  at  mean  high 
tide,  with  a  width  of  200  feet,  as  provided  for  in  the  act  of  Congress 
approved  March  3,  1899. 

Work  was  begun  on  this  survey  immediately  after  June  3,  1900,  as 
provided  in  the  act.  A  tracing,^  showing  the  results  of  the  survey  and 
borings  along  the  present  channel  across  the  outer  bar,  is  transmitted 
herewith. 

The  improvement  of  Brunswick  Bar  has  never  heretofore  been  under- 
^  Not  reprinted;  printed  in  House  Doc.  No.  355,  Fifty-sixth  Congress,  second  session. 
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takcMi  by  ihv  Kiij^iiuHT  DopartnuMit  of  (lie-  (lovcriimciit.  A  inodciiito. 
amount  of  work  1ms  boon  doiu^  uiKlcracontrjictiiuidi'-  by  Co iij^n  t^ss  direct 
with  Mr.  C'.  1*.  (loodycar,  of  Hiiinswick,  (ia.,  for  dccpcniii;;-  llic,  bar 
by  explodin*;'  dyiiamiio,  aided  ])y  dredj^-inj^. 

Prior  to  1871)  tlio  c-haniud  depth  across  this  bar  was  al)out  17  foot 
at  mean  low  water.  Between  I87i)  and  18.S1)  this  chaniHd  IxM-aine  oblit- 
erated and  the  best  navi»iable  (l(»])th  at  tiie  latter  date  was  al)()ut  Hi  feet 
at  mean  low  water.  The  })resent  navi<;a))le  depth  is  18  feet  at  mean 
low  \\ater. 

The  general  pi  ineiples  covering  the  action  of  natural  forces  upon 
such  bars  may  be  stated  as  follows: 

At  the  entrance  to  harbors  and  other  inland  waters,  connected  by 
narrow  entrances  to  the  sea,  there  is  generally,  and  on  sandy  coasts 
almost  invariably,  a  horsesh()e-sha])e(l  sand  bar  around  the  enn*ance. 
The  water  inside  and  the  water  outside  are  invariably  d(H^])er  than  on 
the  crest  of  the  bar.  Across  this  bar  there  is  almost  invar ia])ly  one  or 
more  channels,  the  deepest  of  Avhich  is  used  for  navigation  purposes. 
Generally  all  except  this  one  are  insionificant.  The  sand  of  which 
such  bars  arc  composed  is  generally  only  from  two  to  two  and  one- 
half  times  as  heavy  as  water.  It  is  often  (piite  fine,  and  for  that  reason, 
and  its  general  weight,  it  is  put  in  motion  at  the  slightest  disturbance, 
and  the  shape  of  the  bar  is  a  plastic,  flexible  result  of  the  forces  of  the 
waves  and  currents  acting  upon  it. 

These  forces  consist  of  the  waves  and  currents  generated  by  the 
winds  and  currents  produced  by  the  tide.  Occasionally  there  is  a  gen- 
eral current  up  or  down  the  coast  produced  by  winds  or  by  eddies  from 
great  ocean  currents  like  the  Gulf  Stream.  The  tides  and  the  winds, 
however,  are  the  principal  agents  in  molding  the  bar.  The  blowing 
of  dr}^  sand  of  the  beach  into  the  channels  is  an  important  element  in 
causing  changes.  The  principal  channel  mentioned,  in  most  cases,  is 
quite  variable  as  to  its  location,  but  comparatively  constant  as  to  its 
depth.  The  reasons  for  the  changes  in  position  are  quite  simple.  The 
waves  and  currents  resulting  from  the  prevailing  winds  drive  more 
sand  into  one  side  of  the  channel  than  into  the  other.  The  ebb  cur- 
rent, which  is  ahvays  stronger  than  the  flood  current,  scours  the  sand 
from  both  sides  of  the  channel.  The  result  is  that,  while  the  channel 
maintains  its  depth,  it  is  gradually  driven  before  the  prevailing  winds 
until,  after  a  time,  such  change  in  direction  makes  the  channel  very 
long,  and  the  resulting  friction  obstructs  the  free  flow  of  the  tide,  and 
a  new  channel  will  break  out  in  a  direction  squarely  against  the  pre- 
vailing winds.    This  is  the  almost  invariable  history  of  all  such  bars. 

On  the  South  Atlantic  coast  the  prevailing  winds  and  a  predomi- 
nance of  the  storms  come  from  the  northeast.  The  channels,  there- 
fore, swing  around  to  the  south,  and  then  break  out  to  the  northeast 
again.  On  some  parts  of  the  Pacific  coast  the  process  is  just  the 
reverse.  The  prevailing  winds  come  from  the  southwest,  the  channels 
travel  to  the  north,  and  then  break  out  to  the  southwest  again.  The 
eriod  occupied  in  making  the  complete  swing  is  quite  variable  for 
arbors  comparatively  near  each  other.  The  reason  for  this  is  that 
the  forces  causing  the  change  may  act  with  each  other  or  against  each 
other.  If  the  tidal  wave  strikes  the  shore  line  obliquely  and  in  such 
a  direction  as  to  aid  the  prevailing  winds,  the  change  will  be  compara- 
tively rapid.  If  it  strikes  it  obliquely  in  the  other  direction,  they 
will  tend  to  neutralize  each  other,  and  the  change  will  be  slow. 
Brunswick  Bar  is  an  exceedingly  slow  one  to  change.    The  reason  of 
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this  is  that  it  is  not  in  a  region  of  long-continued  storms  or  high 
winds.  The  prevailing  winds  and  storms  are  from  the  northeast. 
The  tidal  wave  strikes  the  coast  so  that  it  neither  helps  nor  obstructs 
the  wind  currents. 

The  shape  of  the  entrance,  however,  is  such  as  to  retard  the  action 
of  the  winds.  The  entrance  is  north  of  the  main  body  of  water  inland. 
The  ebb  tide,  therefore,  has  a  tendency  to  wear  away  the  north  side 
of  the  channel  faster  than  the  south  side,  which  nullifies,  to  some 
extent,  the  action  of  the  winds,  and  the  movement  of  the  channel  is 
exceedingly  slow.  A  further  cause  of  this  slowness  is  the  fact  that 
the  bar  is  located  near  the  apex  of  a  deep  indentation  on  the  coast, 
extending  from  Cape  Hatteras  to  the  southern  portion  of  Florida,  and 
the  slope  of  the  bottom  seaward  of  the  bar  is  very  gradual,  so  that  the 
heavy  seas  are  broken  up  before  they  reach  the  bar. 

METHODS  OF  IMPROVEMENT. 

There  are  five  methods  of  deepening  the  channel  on  such  bars  which 
have  been  used  by  governments  or  private  individuals  with  greater  or 
less  success  at  different  places.  It  will  be  proper  to  consider  them  in 
turn: 

First.  Dynamite,  which  has  been  used  in  this  particular  locality. 

Second.  A  single  jetty. 

Third.  A  single  curved  breakwater. 

Fourth.  Twin  jetties. 

Fifth.  Dredging. 

(1)  DYNAMITE. 

The  idea  of  opening  a  channel  through  an  ocean  bar  by  dynamite 
was  originated  by  Mr.  C.  P.  Goodyear  and  associates,  of  Brunswick, 
Ga.,  in  about  1891.  So  far  as  the  writer  knows  it  has  never  been 
tried  at  any  other  points  except  at  Brunswick  and  at  Aransas  Pass, 
Tex.  It  has  not  generally  been  accepted  as  a  feasible  method,  and 
the  discussion  of  its  merits  must  rest  largely  upon  the  claims  of  those 
who  believe  in  it  or  have  tried  it.  Such  statement  has  been  given  in 
a  brief  of  Mr.  C.  P.  Goodyear,  presented  to  Congress  in  1899,  and 
given  as  Appendix  No.  1  to  this  report.  A  letter  from  Mr.  E.  L. 
Corthell,  an  eminent  American  civil  engineer,  on  the  subject,  to  the 
chairman  of  the  Senate  Committee  on  Commerce,  is  given  as  Appendix 
No.  2,  and  a  communication  from  J.  A.  Bryan,  a  practical  dredge  man, 
in  support  of  Mr.  Goodyear's  theory,  is  given  as  Appendix  No.  3. 

These  cover  practically  all  of  the  documents  available  that  give  a 
discussion  of  the  engineering  features  of  the  dynamite  method,  except 
a  series  of  extracts  from  Wheeler's  "Tidal  Rivers,"  printed  by  Mr. 
Goodyear  in  connection  with  the  above  letters  of  Mr.  Corthell  and 
Mr.  Bryan,  but  these  quotations  distinctly  refer  to  river  and  estuary 
channels  and  have  no  apparent  connection  whatever  with  the  improve- 
ment of  ocean  bars,  and  so  are  not  reproduced  here.  Some  extracts 
are  also  given  from  Stevenson's  "The  Construction  of  Harbors,"  and 
Harcourt's  "Harbors  and  Docks,"  but  if  any  of  them  have  any  bear- 
ing on  dynamite  as  a  method  of  bar  improvement  the  writer  has  not 
been  able  to  discover  it,  so  they,  too,  are  omitted  from  the  discussion. 

So  far  as  the  writer  knows,  with  the  exception  of  Mr.  Corthell,  no 
engineer  experienced  in  bar  improvement  has  sanctioned  the  dyna- 
mite method  except  Mr.  Lewis  M.  Haupt  and  Mr.  H.  C.  Ripley,  who 
appeared  before  the  River  and  Harbor  Committee  of  the  House  on 
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A])!'!!  7,  1900,  :is  advocates  of  Mr.  Goodyoar's  method.  It  is  to  bo, 
noted,  liowt'vor,  that  theses  two  i^ciithMnen  won*,  tlio  coiisidtiii*^  cno-i- 
lU'ors  who  (U'sioricd  the  curxcd  breakwater  at  Aransas  Pass,  Texiis, 
built  in  181)r)-lM),  which  ])r()(hieed  no  results  till  after  Mr.  (joodyear 
had  exploded  ^5, ()()()  |)oun(ls  ol"  dynamite  on  that  bar.  Numerous  writ- 
ings from  the  ])ens  oi  these*  o-entlemen  have  since  appeai'ed  on  the  suc- 
cess of  the  Ilaupt  reaction  breakwater  at  Aransas  rass,  but  in  n()ne  of 
them  is  Goodyear's  work  jj^iven  credit  for  doinjjf  anything  beyorni 
breachino^  an  old  interce})t intjf  jetty.  It  is  ditlicult  to  comprehend  upon 
what  theory  tlnvse  engineers  can  chiim  that  dynamite  could  produce 
distant  effects  at  Brunswick,  enabling  nature  to  produce  a  fine  channel, 
and  at  Aransas  Pass  simply  produce  a  local  effect,  leaving  the  curved 
breakwater  the  full  credit  of  deepening  the  bar.  This  breakwater  is 
discussed  further  on  in  this  report. 

HISTORY  OF  BRUNSWICK  BAR. 

Some  of  the  allusions  to  this  bar  in  the  above  documents  are  slightly 
misleading.  It  is  exposed  to  "the  full  force  of  wave  action,  which 
is  very  heavy  on  this  part  of  the  coast;"  "a  stormy  sea-bar,"  etc. 
(Appendix  No.  2,  p.  50.)  All  sea-bars  are  more  or  less  stormy  and 
exposed  to  wave  action,  but  an  ocean  bar  more  favorable  than  Brunswick 
for  dredging  operations  or  other  similar  work  could  hardly  be  found  in 
the  United  States.  Storms  are  few  and  fai  between,  being  mostly 
short  and  sharp  tropical  hurricanes  which  do  not  produce  anyprolonged 
heavy  seas.  Work  of  the  kind  that  could  be  carried  on  at  Brunswick 
for  forty  or  forty-five  weeks  in  the  year  could  not  be  carried  on  at 
Humboldt  Bay,  California,  for  example,  for  more  than  two  or  three 
weeks  in  the  year.  The  causes  above  enumerated  for  the  slow  change 
in  the  bar,  and  that  slowness  itself,  all  make  this  bar  a  very  favorable 
one  to  work  upon. 

Prior  to  1879  a  wide  and  deep  channel  entrance  through  the  outer  bar  at  Bruns- 
wick existed  of  nearly  23  feet,  at  mean  high  tide,  nearly  900  feet  wide.  (Appendix 
No.  1,  p.  40.) 

There  was  a  deep,  wide,  navigable  channel.    (Appendix  No.  2,  p.  50. ) 

Shoaling  began  in  1879  and  is  assumed  to  have  been  caused  by  the 
wrecks  of  two  ships  in  different  channels.  It  was,  however,  merely 
coincident  with  those  wrecks  and  not  at  all  a  result  of  them.  This 
will  be  discussed  further  on. 

In  1891  efforts  were  made  to  open  a  channel  by  exploding  dynamite, 
aided  afterwards  by  harrows,  other  similar  appliances,  and  finally, by 
ordinary  hydraulic  dredging.  A  good  channel  now  exists,  and  the 
question  is  as  to  how  much  of  that  channel  has  been  caused  by  dyna- 
mite, how  much  by  nature,  and  how  much  by  ordinary  dredging,  with 
a  view  to  finally  determining  the  value  of  dynamite  for  this  purpose, 
considering  the  cost  of  the  work  to  the  Government  and  to  the 
contractor. 

The  literature  of  the  matter  is  rather  discordant,  taking  the  state- 
ments of  the  friends  and  enemies  of  the  method  from  the  documents 
and  oral  presentations,  in  addition  to  the  above,  that  have  been  pre- 
sented toXDongress,  as  the  following  quotations  will  show: 

AMOUNT  REMOVED  FROM  THE  BAR  BY  CONTRACTOR  GOODYEAR. 


About  900,000  cubic  yards"  (H.  C.  Ripley).  ''Can  not  fall  far 
short  of  2,000,000  yards"  (J.  A.  Bryan).    ''Approximately  75,000 
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cubic  yards  by  ordinary  dredging,  which  was  probably  not  more  than 
5  per  cent  of  the  whole  amount  removed"  (E.  L.  Corthell,  February 
7,  1899,  Appendix  No.  2,  p.  62).  This  would  make  about  1,500,000 
cubic  yards  removed  altogether. 

Under  date  of  May  31,  1899,  Mr.  H.  L.  Marindin  reports  that,  tak- 
ing a  belt  400  feet  wide,  83,694  cubic  yards  had  been  removed  since 
Goodyear  began  operations,  but  if  a  strip  600  feet  wide  was  consid- 
ered, only  72,676  yards  had  been  removed,  and  states:  "The  results 
given  in  the  foregoing  table  indicate  that  the  wider  the  belt  examined 
the  less  is  the  volume  removed."  Mr.  Corthell  stated,  three  months 
before  this,  that  1,500,000  yards  had  been  removed,  but  this  statement 
appears  to  have  been  based  on  incomplete  evidence. 

The  amounts  removed,  as  indicated  by  the  official  surveys,  will  be 
given  further  on. 

NATURE  OF  THE  MATERIAL  COMPOSING  THE  BAR. 

On  this  subject  the  testimony  is  also  somewhat  variable. 

At  the  beginning  of  work  the  bottom  oi  the  channel  for  from  nine-tenths  of  a  foot 
to  a  foot  and  more  in  depth  on  top  was  composed  of  sand  and  shell  and  gravel. 
Immediately  underneath  this  top  layer  of  sand  and  shell  and  gravel  there  was  a 
layer  of  blue  clay  averaging  about  4  feet  in  thickness.  (Chas.  E.  Arnold,  pilot  and 
superintendent. ) 

The  material  of  the  surface  of  the  bar  consists  of  about  70  per  cent  of  medium 
gray  sand  and  about  30  per  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather 
of  a  coarser  sand.  This  material  is  only  3  or  4  feet  in  thickness,  and  beneath  it  is 
found  a  dark-blue  sticky  mud,  the  depth  of  which  is  unknown,  but  is  probably  very 
great.    (Lieutenant  Rees,  quoted  by  Mr.  Goodyear  in  his  brief. ) 

Mr.  Goodyear  does  not  give  the  full  quotation.  Lieutenant  Rees 
goes  on  to  say,  ''while  under  water  it  is  soft  and  very  easily  eroded." 

A  Mr.  Dillon,  of  Brunswick,  quoted  by  Mr.  Goodyear,  states  that 
the  blue  clay  of  the  marshes  does  not  erode  and  is  the  same  as  the  mud 
under  the  bar.  Professor  Haupt  and  Mr.  H.  C.  Ripley  state  that  the 
surface  of  the  bar  is  a  sort  of  hard  crust  that  rings  when  struck  with 
a  sounding  pole. 

Lieut.  Thomas  H.  Rees,  Corps  of  Engineers,  United  States  Army,  in 
his  report^  of  December  10,  1891,  above  quoted,  states: 

By  wading  along  the  beach  or  on  the  shoals  during  low  water  it  was  found  that 
while  the  ebb  currents  continued  the  bottom  was  firm  and  compact  and  it  was  impos- 
sible to  force  even  the  flat  blade  of  an  oar  into  the  sand  more  than  an  inch  or  two. 
As  soon,  however,  as  flood  currents  were  established  the  bottom  became  soft  and 
loosened,  the  feet  would  sink  into  the  sand,  which  seemed  to  be  washed  away  from 
around  them,  and  the  slightest  motion  would  throw  the  sand  into  suspension.  An 
oar  could  now  be  forced  some  distance  into  the  bottom.  While  some  experiments 
with  dynamite,  with  a  view  to  deepening  the  bar,  were  being  carried  on  by  the  city 
of  Brunswick  during  the  months  of  July  and  August  last,  the  diver  who  was  employed 
in  sinking  the  charges  was  questioned  in  regard  to  the  character  of  the  bottom  dur- 
ing ebb  and  flood  tides,  and  he  stated  that  during  the  ebb  the  bottom  was  hard  and 
smooth,  but  on  a  flood  tide  the  sand  was  alive  "  and  the  bottom  soft  and  shifting. 
And  further,  that  during  ebb  tide  the  water  was  generally  clear,  unless  ''roiled" 
by  stormy  weather,  so  that  he  was  able  to  see  quite  distinctly;  while  during  flood 
tide  the  water  was  always  so  turbid  that  he  was  in  total  darkness  at  the  bottom  and 
could  see  nothing.  He  also  stated  that  he  had  found  these  same  conditions  to_  exist 
at  all  the  sandy  harbors  of  the  Atlantic  coast  where  he  had  been  employed  in  diving. 
The  concensus  of  opinion  among  the  pilots  of  Brunswick  Harbor  was  that  the  bottom 
was  "alive"  during  flood  tide  and  hard  and  firm  during  the  ebb,  and  _my  own 
observations  during  the  progress  of  this  survey  lead  me  to  the  same  conclusion. 

The  existence  of  this  difference  in  the  condition  of  the  sea  bottom  near  shore  dur- 
ing ebb  and  flood  tides  being  established,  it  is  natural  to  seek  some  explanation  for 
so  singular  and  important  a  phenomenon,  and  a  possible  one  is  found  in  the  differ- 

1  Printed  i^  Annual  Report  of  the  Chief  of  Engineers  for  1892,  page  1331  et  seq. 
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once  of  hydraulic  IcncIh  that  in  maiiilaiiicd  by  t lu;  tidal  wavi?  as  it  aijproaclicH  llie 
slioiv.  During' lluod  tidi- llic^xrcalcr  clcvaliou  of  Hiirfacc  exists  <»iit  at  Hca  and  tho 
water  tlowH  in  toward  t  lir  region  of  Irsscr  height  near sliori;,  iiotoidy  ovci- the  hottoin, 
hilt  it  stH'kn  also  to  lind  a  way  thi()ii;;h  t lu^  sat'.iratcd  Haiids  and  mud  of  llir  holtoui, 
and  on  cnu'i'irin^  from  them  it  lifts  and  stirs  tlicsand,  i)i()(lucin^  1  lie  condition  known 
ay  "live  sand."  As  the  revcise  slopt;  of  the  tidal  wav(!  approaciies  the  shore  tho 
lesser  elevation  of  surface  exists  out  at  sea  and  ebb  currents  are  established,  tlui  sea- 
ward flow  takin«r  place  not  only  over  tht^  sands  but  seeking  also  to  penetrate  them, 
and  this  tenduncy  of  the  water  to  How  into  the  sand  near  the  shore  compacts  and 
hardens  it,  thus  producin*;  tlu;  condition  described  as  existing  during  ebb  tide. 

Whether  this  is  the  correct  explanation  or  not  it  can  not  be  doul)ted  that  tlui  con- 
dition of  "live  s'uid"  attendant  on  the  Hooding  of  the  tide  must  exercise;  a  marked 
inlluence  on  the  resultant  direction  of  sand  tiansjiortation  l)y  the  tidal  curr(;nts. 

Mr.  E.  L.  Corthell  says: 

Granting  that  the  material  in  the  course  selected  could  have  been  dredged,  it  was 
evidently  too  tough  and  noniM'osive  for  the  cut  to  have  been  enlarged  by  current 
action.    (Appendix  No.  2,  p.  51.) 

The  bar  *  *  *  was  composed  on  its  surface  of  a  series  of  shell  reefs  with  under- 
lying strata  of  pure  blue  clay.    (Appendix  No.  1,  j).  40.) 

Shoals,  extending  from  the  north  breakers  to  the  south  breakers,  shoals  which 
were  nonerosive  by  the  currents,  composed  on  the  surface  of  shell,  sand,  and  gravel 
cemented  together,  with  an  underlying  stratum  of  blue  clay  equally  nonerosive. 
This  material  was  verv  dillicult  of  removal  by  any  process.  (Goodyear's  brief, 
Appendix  No.  1,  p.  46.) 

It  should  be  said  here  that  this  hist  description  is  of  a  bar  totally  dif- 
ferent from  any  that  the  writer  has  ever  heard  of  on  a  sandy  coast, 
and  it  is  very  difficult  to  reconcile  it  with  the  previous  existence  of  "a 
channel  nearly  23  feet  deep  at  mean  high  tide  and  nearly  900  feet 
wide."    (Appendix  No.  1,  p.  40.) 

THE  EFFECT  OF  DYNAMITE  AT  A  DISTANCE  UPON  THE  BAR. 

But  there  is  another  effect — a  vibration  through  the  earth — which  can  be  distinctly 
felt  at  St.  Simons  Island,  4^  miles  away,  whenever  a  100  or  200  pound  charge  is 
exploded  on  the  outer  bar.  Vessels  have  felt  this  shock  at  long  distances  from  the 
bar  and  not  within  sight  of  it,  and  masters  and  sailors,  without  knowledge  of  the 
explosion  of  dynamite,  thought  it  was  an  earthquake  shock. 

In  the  blue  clay,  through  which  I  worked  6^  feet,  it  had  the  local  effect  of  tearing 
it  up,  dissolving  much  of  it;  *  *  *  but  it  is  not  this  local  feature  of  the  use  of 
dynamite  which  gives  it  great  Importance  as  a  bar  deepener,  either  as  a  principal 
agent  or  as  an  auxiliary.  It  is  the  vibrations  through  the  bar  over  wide  areas  which 
change  the  condition  of  the  material  from  nonerosive  to  erosive  material,  enabling 
the  currents  to  take  it  up,  put  it  in  suspension,  and  carry  it  away.  The  effect  of  100 
and  200  pound  explosions  for  thousands  of  feet  away  from  the  immediate  scene  of 
the  explosion  has  changed  the  character  of  material,  loosened  it,  and  rendered  it 
erosive. 

In  the  hard-packed  sand  of  the  Gulf  *  *  *  [at  Aransas  Pass]  we  could  not 
force  a  |-inch  iron  rod  into  the  bottom  w^hen  not  shooting  dynamite.  When  shoot- 
ing it  we  could  work  an  ordinary  oar  or  pole  in  it  from  2  to  3  feet. 

On  the  Brunswick  Bar,  during  the  progress  of  the  work,  large  spar  buoys  w^ere 
loaned  me  by  the  Light-House  Board  *  *  As  the  channel  was  widened  by  the 
work  it  at  times  became  necessary  to  move  these  buoys,  which  were  held  in  place  by 
mushroom  anchors,  weighing  2,000  pounds  each.  When  moved  at  times  in  which 
dynamite  was  not  being  exploded,  it  was  very  difficult  to  break  out  the  anchors, 
which  had  become  embedded  in  the  material  of  the  bottom,  with  a  powerful  tug, 
and  in  three  instances  a  large  hawser  was  broken  in  the  effort.  When  dynamite  was 
being  exploded  the  material  on  the  bottom  was  loose,  and  the  buoys  were  moved  by 
the  tugs  with  the  greatest  ease.  Cross- section  lines  of  soundings,  taken  across  the 
bar  from  the  north  breakers  toward  the  south  breakers,  as  well  as  cross-section  lines 
across  the  deep-water  pockets  seaward  and  inward  from  the  bar,  showed  widening 
and  deepening.  This  widening  and  deepening  is  over  areas  of  half  a  mile  in  width, 
and  are  all  due  to  the  peculiar  vibratory  action  of  dynamite  and  to  the  greater  vol- 
ume and  velocity  of  the  currents  and  their  great  erosive  power  in  channel  lines 
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caused  thereby,  the  current  being  able  to  seek  the  sea  that  way  instead  of  by  wide 
dispersion  over  shoals  north  and  south  of  this  half-mile  width.'  (Goodyear's  brief, 
Appendix  No.  1,  pp.  48  and  47.) 

The  explosions  of  dynamite  in  large  quantities  shook  up,  disintegrated,  and  changed 
the  character  of  the  material  over  large  areas,  making  it  erosive.  (E.  L.  Corthell, 
Appendix  No.  2,  p.  51.) 

Dynamite  breaks  up  the  crust  of  the  bar,  but  is  less  effective  in  clay  than  in  other 
materials.    (Prof.  Lewis  M.  Haupt.) 

The  effect  is  not  confined  to  the  immediate  scene  of  explosion,  but  is  far-reaching. 
Fish  jump  out  of  water  1,000  feet  away.  Wrenches  would  jump  from  racks  on  a 
boat  2,000  feet  away.    (Capt.  Ben  Fahm. ) 

At  Aransas  Pass,  Texas,  while  dynamite  was  not  being  exploded,  it  was  impossible, 
even  with  the  aid  of  two  men,  to  shove  an  iron  rod  or  oar  into  the  sand  to  any  appre- 
ciable distance,  but  after  the  use  of  dynamite  an  ordinary  pole  could,  for  1,000  feet 
from  the  scene  of  the  explosion,  without  difficulty,  be  shoved  into  the  sand  from  2  to 
3  feet,  which  condition  existed  for  about  twenty-four  hours  after  the  explosion,  the 
water  then  packing  the  sand  hard  again.    (Pilot  Arnold. ) 

These  statements  are  quite  remarkable  and  are  apparently  rather 
strong  evidence  that  dynamite  can  produce  considerable  effect  at  a 
considerable  distance.  However,  the  effect  on  fish  and  on  marine 
boilers  could  be  produced  by  a  shock  that  would  by  no  means  disin- 
tegrate "cemented  shoals"  or  "packed  sand."  That  fish  jump  out  of 
water  at  long  distances  from  the  explosion  is  perhaps  best  illustrated 
by  the  small  boy's  experiment  of  clicking  two  stones  together  under 
water,  while  a  companion,  with  his  ear  under  water  at  a  considerable 
distance,  listens  and  receives  something  of  a  shock.  This  eff'ect  is 
nothing  but  sound  transmitted  through  water.  To  affect  the  fish  and 
the  boiler  there  is  probably  an  instantaneous,  jerky  pressure  that  is 
startling  to  the  one  and  injurious  to  the  other,  but  neither  would  indi- 
cate the  slightest  effect  at  disintegrating  the  bottom.  An  instantane- 
ous water  pressure  applied  all  over  the  bottom  at  once  could  not  be 
expected  to  disintegrate  it  or  to  loosen  packed  sand;  it  would  be  much 
more  liable  to  pack  the  sand  harder  if  anything. 

The  shock  through  the  ground,  if  of  enough  importance  to  disin- 
tegrate the  bar  "thousands  of  feet  away,"  would  naturally  show  a 
gradually  increasing  effect  at  points  nearer  the  explosion,  but  in  cases 
where  such  effects  are  visible,  as  an  ordinary  explosion  not  under 
water,  we  know  that  the  visible  effect  is  confined  to  the  immediate 
vicinity,  ceasing  suddenly,  instead  of  gradually  lessening  at  greater 
distances. 

That  the  shock  of  explosion  should  loosen  packed  sand  1,000  feet 
away  is  very  remarkable,  but  the  testimony  on  this  point,  while 
apparently  conclusive,  is  really  somewhat  vague.  The  observers  may 
not  have  been  cognizant  of  the  peculiar  condition  of  sand  on  ocean 
bars  of  being  "alive"  at  flood  tide  and  hard  at  ebb,  as  described  by 
the  diver  referred  to  by  Lieutenant  Rees  and  quoted  above.  This 
probability  is  rendered  greater  by  the  statement  of  Pilot  Arnold  that 
the  effect  lasted  twenty-four  hours.  The  facts  concerning  the  condi- 
tion of  the  sand  at  ebb  and  flood  tide  would  indicate  that,  under  nor- 
mal conditions,  on  the  Atlantic  coast,  the  sand,  without  any  dynamiting, 
is  "alive"  for  six  hours,  and  then  hard  for  six  hours,  and  so  on.  On 
the  Gulf  coast  the  periods  are  twelve  hours,  though  the  tide  there 
frequently  runs  one  way  for  a  day  or  two  under  the  effect  of  steady 
winds  and  large  areas  of  inland  water. 

Mr.  D.  M.  Picton,  of  Rockport,  Tex.,  gave  the  writer  a  somewhat 
different  version  of  the  facts  stated  by  Pilot  Arnold.  He  said  that  for 
a  short  time  immediately  after  an  explosion  at  Aransas  Pass  a  pole 
could  be  easily  pressed  down  2  or  3  feet  into  the  sand  in  the  immediate 
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vicinity  of  tho  explosion,  and  if  left  there  a  short  time  the  sjind  would 
settle  clown  jihoul  it.  so  tlial  il  would  he  ve>ry  lisird  to  j)ull  up. 

To  creat(^  clianiuds  at  lon<;-  distances  from  the  s(UMie  of  explosion,  as 
claimed  by  Mr.  (ioodyear,  dynamite  must  be  eapahle  in  each  (^ase  of 
producing  thre(^  distinct  elh'cts,  as  the  quotations  heretofore  ^iven 
indicate  that  the  three  classes  of  materials  must  have  been  in  each  case 
encountered: 

First.  It  must  disint('<^rate  touj^h,  nonerosive  blue  chiy,  as  that 
material  is  stated  to  have  existed  ail  ovei*  the  bar  quite  close  to  the 
surface. 

Second.  It  must  break  up  and  disint(»;.> rate  nomM'osive"  slioals, 
composed  on  the  surface  of  shell,  sand,  and  j^ravel,  cemented  to<>etlier, 
and  extending-  from  the  north  breakers  to  the  south  breakers. 

Third.  It  must,  at  least  in  some  cases,  loosen  packed  sand. 

The  iirst  of  these  seems  Avholly  impossible  on  its  face.  Surely  a 
toii^h  stratum  of  clay  can  not  be  torn  iq)  at  any  reasonable  distance 
from  the  exi)losion. 

The  second  certainly  appears  very  du])i()us  from  the  reasoning  just 
given. 

The  third  might  be  possible,  but  such  sand  appears  to  be  loosened 
and  repacked  at  every  tide.  The  process  of  such  packing  can  be 
observed  on  any  beach.  If  the  sand  within  reach  of  the  waves  is  loosened 
up  a  very  few  waves  will  serve  to  smooth  it  all  down  hard  and  tight. 
Can  that  be  anything  more  than  the  settling  down  and  fitting  to  each 
other  closely  of  the  separate  particles  of  sand?  And  would  a  distant 
shock  of  d3mamite  do  anything  more  than  help  settle  it  closer  and 
harder  'i 

To  throw  some  light  on  these  points  the  writer  made  a  small  experi- 
ment on  Tybee  beach.  Ordinary  eggs  were  buried  in  the  sand  from 
1  to  3  inches  deep  and  just  awash  at  low  tide.  At  high  tide  a  charge 
of  42  pounds  of  60  per  cent  dynamite,  JEtnsi  brand,  was  exploded.  It 
threw  a  column  of  water  and  sand  about  80  feet  high,  and  fish  jumped 
from  the  water  600  feet  away.  The  nearest  egg — about  110  feet  away— 
was,  at  the  next  low  water,  found  broken;  two,  at  about  115  feet,  were 
intact.  Of  those  at  160,  165,  210,  215,  310,  315,  and  greater  distances, 
none  Avere  broken.  A  few  had  been  washed  out  and  floated  away, 
owing  to  not  being  buried  deepl}^  enough.  The  broken  one  still 
retained  its  contents.  The  sand  was  found  very  tightly  packed  about 
the  eggs.  This  experiment  indicates  that  100-pound  charges  of  dyna- 
mite have  a  very  mild  effect  on  the  bar  at  quite  short  distances.  Dou- 
bling the  charge  by  no  means  doubles  the  distance  at  which  an  effect  ii; 
produced. 

It  is  claimed,  though,  that  the  dynamite  must  have  produced  power- 
ful effects  at  a  distance,  because  at  Brunswick  the  channels  have  been 
produced,  and  dynamite  must  have  been  the  agent. 

This  contention  rather  begs  the  whole  question.  The  additional 
deepening  may  have  been  the  result  of  natural  causes,  aided  by  dredg- 
ing. To  investigate  these  things  and  to  throw  light  upon  the  whole 
subject  an  examination  of  the  various  surveys  of  the  bar  that  have 
been  made  during  the  period  of  work,  from  1891  to  1899,  is  necessary. 

Unfortunately  these  maps^  are  drawn  to  various  scales;  some  refer 
to  high  water  and  some  to  low  water.  To  enable  them  to  be  intelli- 
gently compared  they  have  been  reduced  to  the  scale  of  about  400  feet 
to  the  inch,  except  one  or  two  already  at  that  scale,  or  nearly  so. 


^The  maps  and  figures  acx-onipauying  this  report  are  not  reprinted;  printed  in 
House  Doc.  No.  355,  Fifty-sixth  Congre.«s,  second  session. 
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The  soundings  on  the  bar  have  all  been  reduced  to  the  same  plane — 
mean  low  water — and  new  contours,  showing  12, 15,  ai.J  18  feet  depths 
below  that  plane,  drawn  in.  All  others  are  omitted  to  avoid  confusion. 
These  tracings  are  herewith  marked  A  to  O,  inclusive. 

Those  marked  A  B,  C,  E,  F,  and  G  are  from  surveys  by  the  Engi- 
neer Department,  United  States  Army;  D,  H,  and  L,  by  officers  of  the 
Navy;  I,  J,  and  K,  by  a  Board  consisting  of  the  chief  of  the  Coast 
Survey  and  two  engineer  officers;  and  M,  N,  and  O,  by  an  officer  of 
the  Coast  and  Geodetic  Survey.  They  include  all  official  surveys  dur- 
ing the  period  mentioned. 

The  line  of  best  water  for  navigation  purposes  across  the  bar  is 
shown  on  each  map,  the  axis  of  the  present  channel  being  indicated 
for  comparison.  On  or  near  each  line  of  best  water  is  shown  a  con- 
trolling depth,  which  is  marked  with  a  cross  and  the  depth  given. 

Mr.  Goodyear  claims  that  the  surveys  have  been  made  mostly  by 
persons  prejudiced  against  his  methods  or  interested  in  preventing  his 
continuance  at  work,  this  contention  being  specially  important  as  con- 
cerns the  original  survey,  showing  conditions  when  he  began  work— he 
claiming  that  while  the  original  survey  was  made  before  dynamite  had 
been  suggested,  the  report  was  not  written  or  the  maps  made  till  after 
his  first  season's  work  was  ended. 

For  this  reason  the  original  survey  by  Lieutenant  Rees,  in  1891,  has 
been  very  carefully  examined  into.  The  field  work  having  been  done 
before  any  dynamiting  had  been  done,  or  apparently  thought  of,  the 
original  notes  in  the  survey  books  must  be  without  prejudice.  The 
writer  has  personally  examined  these  notes  and  finds  them  free  from 
erasure,  interlineation,  or  alteration.  Enough  of  the  reductions  of  the 
soundings  have  been  also  personally  checked  to  see  that  this  was  prop- 
erly and  accurately  done.  The  whole  work  has  been  found  correct. 
It  was  found,  however,  that  the  final  map  was  made  up  from  two  inde- 
pendent sets  of  soundings,  made  four  months  apart,  viz,  January  and 
April,  1891.  In  this  period,  liable  to  rough  water,  some  changes  in 
the  bar  might  be  expected,  so  the  two  sets  of  soundings  have  been 
separately  platted  and  appear  on  maps  A  and  B.  A  small  area  right 
on  the  crest  of  the  bar  was  not  covered  by  the  last  set  of  soundings, 
but  its  omission  is  of  minor  importance. 

These  two  maps  are  interesting,  as  they  show  lively  changes  going 
on  in  the  bar  before  there  had  been  any  dynamiting  to  disintegrate 
the  material  and  render  it  erosive."  Notice  how  the  long  tongue  of 
deep  water,  18  feet,  is  making  seaward  from  th£  deep  pocket  inside. 
This  is  quite  near  the  location  of  the  present  Goodyear  channel  and 
shows  a  decided  tendency  to  deepen  on  that  line.  This  was  months 
before  "  it  developed  that  natural  laws  were  greatlj^  aiding  the  work" 
(Corthell,  Appendix  No.  2,  p.  51);  months  before  "soundings  showed 
us  that  at  a  point  of  less  depth  by  3  feet  than  where  we  were  working, 
nature,  aided  hy  these  vibrations,  had  broken  through."  (Goodyear's 
brief,  Appendix  No.  1,  p.  48.)  Nature  had  nearly  broken  through, 
apparently,  without  the  vibrations. 

From  these  maps  and  information  from  Mr.  Goodyear,  furnished  to 
the  House  Committee  on  Rivers  and  Harbors,  the  following  table  has 
been  prepared.  It  shows  the  dates  of  the  surveys  and  of  the  dyna- 
mite or  other  work  upon  the  bar,  the  controlling  depth  in  the  best 
navigable  channel,  the  location  of  this  controlling  depth  with  refer- 
ence to  the  present  channel,  and  the  general  distance  of  the  channel 
from  the  preceding  dynamite  work. 
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This  table  is  an  interesting  one.  From  January,  1891,  to  December, 
1895,  the  date  of  the  last  survey  before  a  dredge  was  used,  there  was 
an  increase  in  the  controlling  depth  of  best  water  of  from  13.3  to  15 
feet,  or  a  total  gain  of  1.7  feet — not  a  very  magnificent  showing  for 
four  years  of  work.  In  addition,  the  location  of  the  best  water  was 
by  no  means  constant.  The  channel  location  continually  changed  so 
that  the  point  of  controlling  depth  went  from  800  feet  north  of  the 
axis  of  the  present  channel  to  150  feet  south  of  it  and  then  1,000  feet 
north  of  it,  from  which  point  it  has  steadily  worked  back  to  the  pres- 
ent channel. 

These  extensive  changes  in  the  position  of  the  channel  make  rather 
inapplicable  some  of  the  statements  concerning  the  work,  viz: 

This  method  of  work  often  left  the  channel  irregular  and  lumpy  and  Mr.  Goodyear 
obtained  consent  of  Congress  to  use  auxiliary  means  to  smooth  the  bed  of  the  chan- 
nel and  remove  the  lumps.    (E.  L.  Corthell,  Appendix  No.  2,  p.  51.) 

The  dynamite  may  have  been  mostly  exploded  on  one  general  line, 
but  the  channel  "produced"  seems  to  have  been  quite  independent  of 
this  line  of  dynamite  work  (previous  to  dredging)  and  hence  should 
have  been  mostly  away  from  the  lumps. 

I  was  commanded  to  use  auxiliary  means  for  smoothing  the  bottom  of  the  bar. 
(Goodyear's  brief,  Appendix  No.  1,  p.  43.) 

As  the  channel  was  widened  by  the  work,  it  at  times  became  necessary  to  move 
these  buoys,  etc.    (Appendix  No.  1,  p.  48.) 

The  wanderings  of  these  buoys  on  the  maps  are  quite  as  extensive  as 
the  changes  in  location  of  the  channel. 

The  table  also  shows  an  important  fact,  viz,  that  the  two  surveys 
made  without  reference  to  Goodyear's  work  (Maps  D  and  H),  by 
naval  officers,  each  gives  less  water  as  the  controlling  depth  than  do 
either  of  the  surveys  immediately  preceding  or  following  them.  This 
is  quite  confirmatory  of  the  accuracy  and  fairness  of  the  surve3^s  made 
to  determine  the  results  of  the  dynamite  work. 

The  facts  of  the  table  as  to  the  location  of  dynamite  work  and  as  to 
dredging  are  from  statements  made  by  Mr.  Goodyear,  and  are  as  com- 
plete as  the  statements.  It  appears  that  the  dynamite  was  frequently 
exploded  long  distances  from  the  location  of  best  water  shown  by  the 
next  succeeding  survey,  distances  apparently  much  too  great  for  the 
explosions  to  have  had  any  influence  whatever  in  producing  those 
channels. 

The  last  survey  before  dredging  was  begun  was  in  December,  1895. 
Dredging  without  bins  began  in  July,  1896.  The  following  Feb- 
ruary Lieutenant  Peck's  survey  shows  an  increase  of  1.6  feet  of  water, 
practically  as  much  as  had  been  obtained  during  the  previous  four 
years  of  dynamite  work  alone.  Subsequent  to  Lieutenant  Peck's 
survey  ordinary  dredging  was  b?gun,  and  since  then  an  additional 
depth  of  1.9  feet  has  been  secured,  making  a  total  increase  in  naviga- 
ble depth  across  the  bar  of  5.2  feet,  of  which  1.7  feet  occurred  during 
the  four  years  of  dynamite  work  alone  and  3.5  feet  during  the  four 
years  that  have  elapsed  since  a  dredge  was  first  used. 

These  figures  do  not  agree  with  some  of  the  statements  above  quoted, 
viz: 

This  work  has  created  a  river  in  the  open  ocean  5  miles  from  land  *  *  *  10 
feet  deeper  than  existed  when  I  commenced  work  at  tlie  point  where  the  channel 
crosses  through  the  bar;  7  feet  deeper  than  existed  at  any  point  across  the  bar  when 
I  commenced  work.    (Goodyear's  brief,  Appendix  No.  1,  p.  43.) 
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According  to  maps  A,  B,  and  O,  the  gain  in  di  pMi  on  tlic  line,  of  the 
present  channel,  instead  of  10  feet,  can  not  excei^d  7  feet,  and  is  prob- 
ably less  than  6.  Map  A  gives,  at  the  shoah^st  phice,  12. G  feet.  At 
that  point  there  is  now  a  controlling  depth  of  19.8  feet,  a  gain  of  (>.7 
feet.  Ma})  B  gives  18. t)  feet  on  the  axis  of  the  present  channel.  This 
would  give  a  gain  of  only  6.4  fei^t,  but  the  18.9  sounding  is  not  in  the 
middle  of  the  shoal,  at  which  point  there  might  have  been  a  less  depth, 
but  the  strong  indications  of  scour  at  tiiis  point  l)etween  the  date  of 
Map  A,  January,  18!) I,  and  Map  B,  April,  1891,  give  good  reason  to 
believe  that  the  total  gain  in  dej)th  since  1S91  has  been  less  than  6  feet. 
At  a  subsequent  period,  viz,  March,  1894  (Garrett's  survey,  Map  II), 
there  was  a  12-foot  shoal  square  across  the  present  channel,  and  there 
was  less  than  13  feet  at  a  point  on  the  axis  of  the  present  chaiuiel  as 
late  as  December,  1895,  the  last  survey  before  a  dredge  was  used. 
But  even  taking  these  as  original  conditions  of  the  bar,  they  would  only 
give  a  little  over  7  feet  as  the  gain  in  depth,  which  gain  would  neces- 
sarily all  be  since  dredging  was  begun,  and  wholly  incompatible  with 
the  following  statement. 

Of  the  10-foot  jrain  in  depth  at  point  where  new  channel  crosses  bar  but  2  feet  have 
been  obtained  while  dredge  was  used  and  8  feet  were  obtained  before  its  use.  (Good- 
year's  brief,  Appendix  No.  1,  p.  43.) 

The  writer  is  wholly  unable  to  reconcile  these  statements  with  the 
facts,  except  upon  the  theory  of  vagueness  in  the  location  of  the  orig- 
inal soundings  and  a  neglect  to  observe  the  distinction  between  extreme 
high  water  and  mean  high  water  and  extreme  low  water  and  mean  low 
water. 

The  three  maps  concerned,  A,  B,  and  O,  were  all  the  results  of  careful 
instrumental  surveys,  the  first  two  of  which  were  made  before  dynamite 
work  was  begun  or  prejudice  could  have  existed,  and  the  third  by  Mr. 
Marindin,  against  whom  no  hint  of  prejudice  has  been  made. 

It  may  be  noted  here  that  all  the  surveys  show  among  themselves  a 
reasonable  consistency  and  an  air  of  probable  accuracy  that  could  not 
have  been  the  result  of  an3^thing  but  careful  work  and  could  not  have 
been  recognized  till  they  were  reduced  to  the  same  scale  and  notation. 
The  steady  travel  of  the  point  of  controlling  depth  southward  toward 
the  location  of  the  present  channel  is  quite  consistent;  so  are  the  indi- 
cated changes  in  shoals.  The  maps  show  the  location  of  Mr.  Good- 
year's  buoys  in  some  cases  and  also  the  pits  of  explosions.  These  give 
strong  indications  that  his  work  has  been  following  the  channel  rather 
than  the  channel  coming  to  a  fixed  location  of  the  work. 

The  claim  that  ships  drawing  more  water  than  the  surveys  indicated 
frequently  crossed  the  bar  was  once  the  subject  of  many  disputes,  but 
is  of  minor  importance  at  the  present  time,  as  the  important  points 
under  consideration  are  most  affected  by  surveys  that  are  free  from 
the  suggestion  of  prejudice  against  Mr.  Goody  ear's  theories.  The 
discrepancies  about  depths  may  have  been  caused  by  inaccuracy  in  the 
draft  of  the  ships  or  of  the  amount  of  rise  of  the  tide.  These  matters 
were  doubtless  not  observed  with  the  systematic  care  taken  in  making 
the  surveys. 

AMOUNT  REMOVED  FROM  THE  BAR. 

Let  us  now  take  up  this  subject,  about  which  there  appears  to  be  so 
much  discordant  evidence. 
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The  following  table  has  been  prepared  from  Rees's  survey  of  April, 
1891;  Peck's  of  February,  1897,  and  Marindin's  of  February,  1898, 
and  November,  1899: 


Amounts  removed  from  Goodyear  channel  and  vicinity. 


Period. 

Width  of 
of  strip 

con- 
sidered. 

Length 
of  strip 
across 
bar. 

Scour. 

Fill. 

Total 
removed. 

Remarks. 

Feet. 

Feet. 

Cub.  yds. 

Cub.  yds. 

Ciibicyards. 

f  400 

a  6, 370 

72,468 

76, 733 

-  4,265 

Fill. 

600 
1  800 

6, 370 
6,370 

105, 082 
136, 400 

112, 7(i5 
165,  m 

-  6,683 

-  29,421 

Fill. 
Fill. 

1, 000 

6,370 

158, 872 

208, 416 

-  49,344 

Fill. 

f  400 

4, 680 

71, 785 

40, 233 

31,552 

600 

4,680 

101,766 

68,715 

33, 051 

800 
1  1,000 

4, 680 
4,680 

129, 800 
145,  523 

111,371 
152, 136 

18,429 
-    6, 613 

Fill. 

1, 500 

4,680 

150, 500 

294, 000 

-143,500 

Fill. 

[     2, 000 

4,680 

207, 700 

426,200 

.-218, 500 

Fill. 

1  400 

4, 680 

121,  600 

3,430 

118, 170 

600 

4,680 

160, 840 

15,880 

144,  960 

February,  1897,  to  November,  1899  

{  800 

4,680 

187, 130 

38,350 

148,780 

1, 000 

4,680 

218, 800 

59, 160 

158, 640 

[  1,200 

4, 680 

243, 200 

80, 000 

163, 200 

f  400 

4,680 

35,430 

13, 800 

21, 630 

600 

4,680 

49,000 

27,  350 

21,650 

February,  1898,  to  February,  1899 .... 

\  800 

4,680 

68,750 

39, 400 

29, 350 

1,000 

4,680 

82, 100 

51,400 

30,  700 

i  1,200 

4,680 

99, 900 

57, 620 

42, 280 

f  400 

4,680 

102,703 

6,060 

96, 643 

600 

4,680 

132, 700 

17, 190 

115, 510 

February,  1898,  to  November,  1899. .. 

\  800 

4,680 

164, 580 

31,830 

132, 650 

1,000 

4, 680 

183, 380 

39, 100 

144,280 

i     1, 200 

4,680 

220, 700 

56, 800 

163,  900 

f  400 

4,680 

178,450 

1,558 

166,892 

600 

4,680 

223, 598 

14, 000 

209,  598 

April,  1891,  to  November,  1899   

\  800 

4, 680 

258, 860 

40, 630 

218, 260 

1,000 

4,680 

278, 740 

87,  320 

191,420 

I  1,200 

4,680 

319,000 

143,000 

176, 000 

a  This  area  extends  570  feet  farthCi  inshore  and  1,120  feet  farther  seaward  than  the  following  areas, 
the  later  maps  not  permitting  a  longer  comparison. 

Note.— The  total  amount  from  1891  to  1899  can  not  be  exactly  obtained  by  adding  the  amounts  for 
1891  to  1897  and  1897  to  1899.  This  is  due  to  the  smaller  scales  of  the  later  maps,  making  closer  com- 
parisons possible  by  taking  a  different  set  of  sections  than  was  used  in  comparing  1891  with  the  later 
maps. 

This  table  shows  the  remarkable  fact  that  up  to  1897  the  total  result 
of  work  in  the  vicinity  of  the  Goodyear  Channel  was  a  Jill  instead  of  a 
scour.  This  was  the  period  in  which  dynamite  alone  was  used  to  do 
the  work,  aided  only  by  harrows,  rakes,  and  a  dredge  without  bins, 
but  not  by  ordinary  hydraulic  dredging. 

While  there  was  a  scour  or  removal  of  material  in  some  places  there 
was  a  fill  in  others,  the  bulk  of  the  latter  predominating.  Taking  a 
strip  of  6,370  feet  long  and  400  feet  wide,  200  feet  on  each  side  of  the 
Goodyear  channel,  the  total  result  was  a  fill  of  about  4,000  yards.  If, 
instead  of  a  400-foot  strip,  we  consider  one  600  feet,  800  feet,  or  1,000 
feet,  the  results  are  the  same  in  kind  but  successively  larger  in  amount — 
always  a  fill. 

For  the  1,000-foot  strip  the  fill  is  about  50,000  cubic  yards.  This 
strip  extends  from  a  point  inside  where  there  was  about  25  feet  depth 
at  mean  low  water  before  work  was  begun  to  a  point  outside  of  26i 
feet  depth. 

If  a  strip  only  4,680  feet  long,  beginning  in  about  24  feet  of  water 
inside  and  ending  in  about  25^  feet  outside  (survey  of  1891),  be  con- 
sidered, the  showing  is  not  quite  so  bad,  but  the  total  scour  is  exceed- 
ingly small.    It  is  only  31,500  yards  for  a  400-foot  strip,  increasing  to 
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38,000  for  ji  ()00-foot  strip,  hut  diminishing  rapidly  for  strii)s  800  to 
'2,000  Foot  wido,  tho  hitter  showing  quite  jin  appreciahle  lill  of  over 
200,000  cuhic  yards. 

With  these  figures  before  us  it  is  evident  that  Mr.  Corthell  must  have 
had  incomplete  information  when  he  made  the  statement  (Appendix 
No.  2,  pp.  50  and  51)  thtit  ''the  concurrent  deepening  and  widening  and 
general  enlargement  of  the  tidal  channel  as  the  dynamite  work  pro- 
ceeded are  results  of  the  greatest  importance;"  or,  ''  it  was  early  noted 
during  these  successive  periods  of  work  that  deepening  of  the  entire 
bar  was  going  on  greater  near  the  navigation  channel,  but  quite  con- 
siderably remote  from  it." 

From  1897  to  1899,  the  period  in  which  ordinary  dredging  was  used, 
the  scour  was  somewhat  greater:  118,000  yards  for  a  400-foot  strip, 
and  increasing  to  168,000  for  a  1,200-foot  strip.  The  latter  figure  is 
about  two  months'  work  of  an  ordinary  seagoing  dredge.  But  the 
fact  that  the  quantity  removed  increased  with  the  wider  strips  con- 
sidered indicates  that  only  a  portion  of  it  could  have  been  removed  by 
dredging. 

To  determine  in  what  year  the  most  of  it  was  removed  the  tables 
showing  the  periods  from  February,  1898,  to  February,  1899,  and 
February,  1898,  to  November,  1899,  were  prepared.  The  former 
period  was  the  one  in  which  the  enormous  tidal  wave  of  October  2, 
1898,  occurred. 

Taking  the  width  of  800  feet  for  simplicity,  the  table  indicates  that 
there  were  removed  from  Febi'uary,  1897,  to  February,  1898,  only 
about  16,000  yards;  from  February,  1898,  to  February,  1899,  the 
period  of  the  tidal  wave,  about  29,000  yards,  and  from  February,  1899, 
to  November,  1899,  about  100,000  yards.  This  indicates  that  the 
storm  tide  had  little  or  nothing  to  do  with  the  matter. 

The  fact  that  much  the  larger  amount  of  the  whole  period  was 
removed  from  February  to  November,  1899,  the  summer  period  of  calm 
weather,  which  was  free  from  any  storm  that  year,  together  with  a 
probable  small  use  of  dynamite,  indicates  more  active  dredging  than 
usual  during  this  period,  and  the  small  results  from  February,  1897, 
to  February,  1898,  are  compatible  with  Mr.  Bryan's  statement  that 
ordinary  dredging  was  not  begun  till  the  ''  fall  of  1897,"  and  then  only 
used  with  pockets  a  portion  of  the  time. 

The  results  for  the  total  period  from  1891  to  1898  are  also  quite 
meager — a  maximum  of  218,260  cubic  yards,  considering  a  width  of 
800  feet,  400  feet  each  side  of  the  axis  of  the  present  channel. 

For  this  there  has  been  paid  Mr.  Goodyear  |220,000,  and  the  numer- 
ous surveys  to  determine  the  results  of  his  work  have  cost  $26,989.83, 
making  a  total  of  $246,989.83,  or  at  the  rate  of  $1.13  per  cubic  yard, 
assuming  that  the  removal  over  this  wide  area  was  all  useful,  and  that 
it  was  all  done  by  Mr.  Goodyear. 

PERMANENCE  OF  DYNAMITE  CHANNEL. 

It  must  be  admitted  that  the  present  form  of  the  bar  is  no  more 
permanent  for  having  been  produced  by  dynamite  or  "smoothing" 
machines,  aided  or  unaided  by  nature,  than  if  it  had  been  produced  in 
its  present  shape  by  dredging.  The  forces  of  nature  must  now  act 
upon  it  as  it  is,  totally  without  reference  to  its  history. 

It  is  argued,  however,  that  the  channel  for  dredging  has  to  be  arti- 
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ficially  selected  and  may  be  in  a  place  that  nature  would  soon  close  up, 
while  on  the  other  hand  the  explosion  of  dynamite  anywhere  on  the 
bar  helps  nature  to  "break  through"  where  she  desires  to,  and  there- 
fore in  a  place  where  the  opening  will  be  more  nearly  permanent. 

It  would  seem  that  the  fallacy  of  this  reasoning  as  to  the  distant 
effect  of  dynamite  has  been  sufficiently  shown  already,  but  it  will  not 
be  improper  to  consider  the  subject  further  in  connection  with  the 
assertions  that  have  been  made  concerning  this  phase  of  the  matter: 

Had  I  undertaken  to  deepen  this  bar  with  a  dredge  there  are  other  points  of  pas- 
sage far  shorter;  I  should  have  tried  the  short  cut  and  it  would  have  filled  up. 
I  tried  the  short  cut  twice  in  1891  and  in  1892,  as  above  stated.  Nature  closed  up  the 
cuts  I  partially  opened  through  the  bar  and  continued  to  say  to  me  "Here  will  I 
work  with  you  and  nowhere  else."  If  I  had  used  a  dredge  she  could  not  have  told 
me  this,  for  the  material  would  have  remained  nonerosive  where  she  wanted  her 
channel  and  her  currents  could  not  have  eroded  it  and  indicated  her  desire.  (Good- 
year's  brief,  Appendix  No.  1,  p.  48.) 

Both  the  assertions  and  deductions  of  this  quotation  appear  to  be 
erroneous. 

An  examination  of  the  maps  will  show  that  before  dynamiting  was 
begun  any  man  of  ordinary  intelligence  would  have  unerringly  selected 
essentially  the  present  route  of  the  Goodyear  channel  for  dredging 
operations.  That  route  was  then  and  always  has  remained  the  short- 
est route  between  the  18-foot  curve  inside  and  the  same  depth  outside. 
It  involved  then,  and  has  always  since  involved,  less  dredging  to  make 
18  or  20  feet  of  water  in  a  reasonably  straight  channel  than  any  other 
route. 

The  "short  cuts"  tried  by  Mr.  Goodyear  in  1891  and  1892  were 
apparently  longer  routes  than  this.  That  the  present  location  was  the 
one  that  any  engineer  would  have  selected  in  1891  is  also  established 
by  the  fact  that  it  was  on  the  south  side  of  the  long  tongue  of  deep 
water  extending  seaward  from  the  gorge  between  the  islands.  This 
is  of  the  greatest  importance  in  selecting  the  site  for  the  channel,  as 
the  shoals  to  the  northward  were  and  are  slowly  moving  southward, 
and  the  channel  should  have  been  located  at  the  most  southerly  avail- 
able point  to  which  deep  water  extended.  All  considerations  then 
made  this  the  unavoidable  location  for  the  channel,  overwhelmingly 
indicated  before  a  pound  of  dynamite  had  been  exploded  on  the  bar. 

The  movement  of  the  north  shoal  to  the  southward  is  a  most  impor- 
tant matter  in  this  discussion  and  perhaps  explains  the  entire  situation. 
By  comparing  the  maps  herewith,  marked  Q  and  W,  it  will  at  once  be 
seen  what  has  become  of  the  fine  channel  that  once  existed  and  why 
nature  should  recently  have  been  making  a  new  channel  to  the  south- 
ward. It  will  be  seen  that  the  sailing  lines  of  1857  are  now  buried 
under  an  enormous  sand  bank,  on  top  of  which  is  only  about  6  feet  of 
water.  The  two  cross  sections,  A  B  and  C  D,  Map  X,  taken  along  lines 
shown  on  Maps  Q  and  W,  show  this  very  plainly.  Looking  at  these 
two  sections  one  can  see  clearly  that  the  free  waterway  to  the  ocean 
for  the  flow  of  the  tides  has  become  very  much  obstructed,  and  as  the 
tidal  volume  crossing  the  bar  in  the  same  time  as  always  has  not  been 
lessened,  its  velocity  and  scouring  power  must  therefore  be  greatly 
increased,  jind  it  is  to  be  expected  that  nature  should  make  a  new  chan- 
nel to  permit  the  tide  to  flow  as  freely  as  before. 

The  movement  of  the  north  shoal  to  the  south  is  undoubtedly  the 
cause  of  the  new  channel  opening.    Its  opening  where  it  did  is  shown 
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hy  INIiip  W  to  have  been  largely  influenced  by  the  further  extension 
south  of  the  north  shoal  seaward  of  the  line  of  Section  C  D,  Map  X. 

Thus  the  southward  growth  of  this  north  shoal,  while  it  has  been 
the  cause  of  the  destruction  of  the  old  channel,  has  also  been  the  cause 
of  the  creation  of  the  new  one.  Mr.  Corthell  appears  to  claim  this 
latter  beneflcial  result  for  Mr.  Goodyear. 

Observations  and  examinations  made  during  the  progress  of  the  work  show  that 
the  material  removed  from  the  tidal  channel  has  been  dei)(>Hited  on  the  north  and 
south  breakers  on  each  side  of  this  channel,  really  forming  underwater  banks  or 
submerged  jetties,  which  have  no  doubt  aided  in  the  development  and  maintenance 
of  this  channel.    (Appendix  No.  2,  p.  52.) 

This  theory  seems  to  be  disproved  by  two  facts.  The  north  shoal 
has  certainly  been  moving  south  for  the  last  forty  years,  or  since  the 
date  (1857)  of  the  lirst  Government  chart,  and  probably  a  great  deal 
longer.  About  1,500,000  cubic  yards  have  been  added  to  its  southern 
face  since  1891,  at  least  600,000  of  which  was  previous  to  1897,  at 
which  date  less  than  nothing  had  been  removed  from  the  present 
channel  and  its  vicinity.  The  growth  of  the  shoal  is  by  sands  driven 
over  its  crest  bv  the  winds  and  waves  from  the  northeast. 

Also,  since  the  north  face  of  the  south  breakers  (a  12-foot  shoal), 
instead  of  being  "converted  by  deposits  into  a  sort  of  underwater 
jetty,"  has  been  scouring  away  correspondingly  to  the  growth  of  the 
north  shoal  since  1867,  and  quite  rapidly  since  1888  (about  3,000,000 
cubic  yards,  and  1,000  feet  in  width,  scoured  away  between  1888  or 
1890  and  1897  or  1900;  see  Maps  T,  U,  and  W),  it  would  appear  that 
the  "observations  and  examinations  made  during  the  progress  of  the 
work "  upon  which  Mr.  Corthell  based  his  statement  must  have  been 
incomplete  or  erroneous. 

The  present  depth  of  about  18.5  feet  is  somewhat  greater  than 
nature  formerly  provided,  but  that  is  fully  accounted  for  by  the  75,000 
cubic  yards  of  dredging  Mr.  Corthell  states  was  done  by  Mr.  Good- 
year. The  steady  travel  southward  of  the  location  of  the  point  of 
controlling  depth  in  the  best  water  of  successive  surveys  since  Novem- 
ber, 1892,  is  strong  indication  that  nature  and  not  dynamite  was  doing 
the  work. 

It  is  to  be  noted  that  the  best  water  of  December,  1891  (Map  C), 
may  possibly  have  followed  the  dynamite  work.  Also,  that  the  sud- 
den move  of  the  channel  1,200  feet  to  the  northward,  shown  on  Map  E, 
was  subsequent  to  dynamite  work  there.  The  channel,  however,  was 
in  that  vicinity  previous  to  the  work  (Map  D).  In  all  cases  since  that 
time  the  dynamite  work  appears  to  follow  the  channel,  the  steady 
travel  south  of  which  was  in  accord  with  nature,  but  not  in  accord 
with  independent  dynamite  operations. 

From  these  facts  it  seems  proper  to  conclude  that  a  location  near 
the  present  channel  would  have  been  undoubtedly  selected  for  dredg- 
ing, and  a  channel  dredged  there  would  have  about  the  same  chance 
of  permanence  as  the  present  channel.  This  latter  is  about  300  feet 
wide,  and  the  side  slopes  on  the  south  are  about  1  foot  in  a  hundred. 
The  north  slope  is  steeper — about  1  foot  in  30.  Taking  the  average 
at  1  foot  in  50,  and  providing  for  a  depth  of  18^  feet  at  mean  low 
water,  it  is  found  that  to  dredge  such  a  channel  along  the  line  of  best 
water  of  the  last  survey,  before  Mr.  Goodyear  began  work  (Map  B), 
would  have  required  the  removal  of  103,287  cubic  yards.  Adding 
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about  21,000  yards  to  cover  any  extra  depths  that  may  exist  in  the 
present  channel,  and  we  have  125,000  cubic  yards  as  the  amount  to 
have  been  removed  to  create  a  channel  as  good  as  the  present  one. 

Fifteen  cents  per  cubic  yard  is  a  fair  price  for  this  work.  The  con- 
tractor now  working-  at  Doboy  Bar,  the  next  bar  north  of  Brunswick, 
and  apparently  of  the  same  nature,  gets  13.9  cents  per  yard,  and  he 
has  had  to  build  his  dredge  for  this  job.  The  price  of  15  cents  per 
yard  may  be  objected  to  on  the  ground  of  "tough  blue  cla}^"  and 
"sand,  shells,  and  gravel  cemented  together."  The  report  of  the 
original  survey  of  1891  states  "sand  and  blue  mud,"  the  latter  when 
under  water  being  "soft  and  very  easily  eroded."  It  is  to  be  noted, 
too,  that  Mr.  Bryan,  the  dredging  contractor  who  did  the  dredging 
for  Mr.  Goodyear,  while  arguing  that  15  cents  is  too  small,  gives  the 
reasons  of  "distance  from  land"  and  the  "weather  conditions,"  but 
says  not  a  word  about  tough  materials  (p.  54).  The  other  two  condi- 
tions are  about  the  same  at  Doboy  as  at  Brunswick. 

At  15  cents  the  entire  work  would  have  cost  $18,750,  a  little  over 
two-thirds  the  amount  it  has  cost  the  Government  for  making  the  sur- 
veys to  see  what  Mr.  Goodyear  had  accomplished. 

CONCLUSIONS. 

From  the  foregoing  the  following  conclusions  seem  reasonable: 

First.  Dynamite /ioes  not  have  any  useful  effect  in  bar  deepening, 
except  in  loosening  tough  materials  in  the  immediate  vicinity  of 
explosions.    Such  materials  are  very  rare  on  bars  along  sandy  coasts. 

Second.  The  channel  now  existing  at  Brunswick  Bar  has  been  pro- 
duced by  nature,  aided  very  materially  by  ordinary  dredging.  The 
useful  effect  of  dynamite  has  been  veiy  small,  except,  possibly,  to 
loosen  materials  in  some  places  as  an  aid  to  the  dredge. 

Third.  The  cost  to  the  Government  of  all  material  removed,  whether 
usefully  removed  or  otherwise,  has  been  11.13  a  yard,  more  than  seven 
times  the  cost  of  ordinary  dredging.  The  cost  to  the  contractor  is 
stated  to  have  been  even  more  than  this. 

Fourth.  The  channel  produced  has  no  advantage  of  permanence 
over  a  dredged  channel  of  similar  size  and  location,  which  could  be 
produced  for  about  one-twelfth  of  the  cost  of  the  present  channel. 

(2)  A  SINGLE  JETTY. 

The  theory  upon  which  ordinary  single  jetties,  applicable  to  Bruns- 
wick Bar,  have  been  proposed,  is  about  as  follows: 

Due  to  prevailing  winds  and  other  forces  a  channel  having  a  tendency 
to  swing  in  one  direction  continues  that  process  until  its  location  is 
so  nearly  parallel  with  the  coast  and  its  length  in  shoal  water  so  great 
that  the  increased  friction  causes  it  to  break  out  anew  in  a  shorter 
channel  across  the  bar,  usually  in  a  direction  against  the  wind;  but  if, 
when  the  channel  in  its  swing  has  reached  or  is  approaching  a  favor- 
able location,  an  intercepting,  single  jetty  be  placed  across  the  bar  to 
prevent  its  passing  this  location,  the  natural  forces  will  not  be  able  to 
drive  the  channel  to  the  unfavorable  position  above  mentioned  and 
there  will  be  no  necessity  for  its  breaking  out  anew.  The  channel 
location  thus  being  tixed,  nature  may  be  expected  to  deepen  it,  and  is 
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asnistcd  in  this  respect  by  the  fact  that  the  jetty  cuts  oiX  a  considci  ahle 
esca})e  of  ihv  tidal  (low,  which,  a(l(lc(l  to  th(^  water  iiorinally  ilowiii*^ 
throuj^h  the  cliarnud,  would  be  (»\p(U'((Hl  to  create  <>  rcjite-r  de})ths.  Tiiis 
principle  re(juires  the  jetty  to  be  located  upon  that  side  of  the  channel 
toward  which  the  latter  is  beinj^^  driven  by  the  driftintj  sands.  To  use 
a  phraseology  anah)t^ous  to  t  hat  which  has  ])een  used  in  other  cases,  it 
would  be  on  the  '"leeward"  of  the  channel. 

So  far  as  the*  writer  knows,  this  princij)le  of  construction  was  first 
su^t^ested  b}^  Maj.  Thomas  W.  Synions,  Corps  of  Engineers,  United 
States  Army. 

A  single  jetty  at  Coos  Hay,  Ort^gon,  has  been  built  in  accordance 
with  this  theory,  and  a})j)eai's  to  have  Ixmmi  succ(\^sful  in  increasin<r  the 
depth  from  10  feet  to  not  less  than  18  feet,  which  latter  it  has  main- 
tained for  the  last  tive  years. 

A  single  jetty  at  the  mouth  of  the  Columbia  River  is,  to  a  certain 
extent,  based  upon  this  principle,  although  ('ape  Disappointment 
seems  to  form  a  second  jetty  at  flood  stages  in  the  river,  when  most 
of  the  bar  deepening  is  probably  done. 

A  single  jetty  on  this  principle  at  Brunswick  would  be  located  on 
the  south  of  the  channel,  since  the  drifting  sands  come  from  the  north. 
At  this  place,  however,  while  the  drift  is  com})aratively  slow,  it  is  an 
enormous  sand  bank  which  moves  and  which  always  moves  very  posi- 
tively in  one  direction,  and  it  is  difficult  to  see  how  such  a  constant 
force  from  the  north  could  avoid  crowding  the  channel  close  to  the 
jetty  and  making  it  sufficient!}'  deep  near  the  latter  to  require  exten- 
sive and  expensive  work  to  prevent  undermining.  The  sailing  line 
would  also  probably  be  too  close  to  the  jetty  for  safety,  since  the  pre- 
vailing storms  and  high  winds  from  the  northeast  would  tend  to  drive 
shipping  upon  the  jetty. 

At  Coos  Bay,  while  the  movement  of  the  sand  appears  to  be  quite 
extensive,  it  is  apparently  not  so  positive  in  its  direction  as  it  is  at 
Brunswick,  and  the  movement  is  complicated  by  a  projecting  cape  only 
two  miles  south  of  the  entrance,  so  that  probably  the  concentration  of 
flow  due  to  the  single  jetty  has  been  able  to  resist  most  of  the  tendency 
of  the  south  shoal  to  move  north  toward  the  jetty.  No  recent  surveys 
to  determine  this  are  available. 

Such  single  jetty  at  Brunswick  could  be  built,  as  shown  on  the  line 
"A-B  "  on  the  map  of  the  recent  survey  herewith  and  on  fig.  7.  Its  cost, 
making  no  allowance  for  protection  against  undermining,  is  estimated 
at  $1,617,  798.  Interest  on  this  at  3  per  cent  per  annum  is  145,533.94, 
which,  as  will  appear  further  on,  is  probably  more  than  enough  to 
create  and  maintain  a  suflicient  dredged  channel.  This  will  be  further 
discussed  under  the  head  of  ''Dredging." 

A  single  jetty  could  be  built  north  of  the  channel,  on  about  the  line 
"  C-D,"  on  the  map  of  the  recent  survey  herewith  and  on  fig.  7.  This 
would  have  a  double  effect,  viz: 

First.  It  would,  if  built  high  enough,  stop  the  advance  of  the  sand 
to  the  southward. 

Second.  It  would  concentrate  the  water  which  now  flows  over  180 
degrees  of  the  bar  into  a  space  of  about  90  degrees. 

It  would  naturally  be  expected  that  under  these  conditions  the  addi- 
tional flow  would  create  a  deeper  channel  somewhere  on  the  bar,  but 
there  would  be  no  force  to  compel  this  channel  to  occupy  a  fixed 
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location,  and  no  guaranty  as  to  how  much  the  additional  depth  in  the 
channel  would  amount  to. 

It  is  a  noticeable  fact,  however,  that  the  greatest  velocity  and  the  bulk 
of  the  discharge  of  tidal  waters  are  through  the  area  near  the  axis  of 
the  navigable  channel,  and  while  this  area  would  not  have  an  oppor- 
tunity for  swinging  as  extensively  as  before  the  jetty  was  constructed, 
there  would  still  be  ample  room  for  it  to  swing  within  the  contracted 
angle  with  most  of  the  defects  of  the  original  conditions. 

The  height  to  which  such  a  north  jetty  would  have  to  be  built  is  con- 
siderable of  a  problem.  If  built  only  to  low  water,  there  is  no  possible 
doubt  that  great  quantities  of  sand,  stirred  up  by  the  waves  from  the 
northeast  winds  and  storms,  would  be  driven  against  the  north  side  of 
the  jetty  and  eventually  go  over  it,  and,  if  the  jetty  be  considered  to 
be  gradually  raised  to  high  water,  there  is  no  apparent  reason  why,  if 
the  jetty  were  perfectly  tight,  the  sand  should  not  overtop  the  jetty  to 
a  considerable  distance  above  high  water — to  the  height,  for  example, 
of  the  sand  dunes  on  the  adjacent  beaches.  If  the  jetty  were  not  tight, 
or  was  left  low  near  the  shore,  as  has  been  customarj^  on  this  coast,  it 
is  certain  that  great  quantities  of  the  sand  would  go  through  and  over 
it,  which  would  be  sure  to  drive  the  channel  to  the  south  and  repro- 
duce present  conditions,  with  probably  a  moderate  increase  in  depth 
all  over  the  bar,  but  with  no  certain  increase  in  depth  in  the  channel. 
Dredging  would  certainly  be  necessary,  and  probably  to  almost  as 
great  an  extent  as  under  present  conditions  without  any  jetty  at  all. 

For  these  reasons  the  improvement  of  this  bar  by  a  single  jetty  is 
not  recommended. 

(3)  A  SINGLE  CURVED  BREAKWATER. 

The  theory  upon  which  this  kind  of  structure  is  based  was  first  put 
forward  by  Prof.  Lewis  M.  Haupt,  in  about  1887,  although  some  of 
its  principles  are  involved  in  a  curved,  detached  jetty,  claimed  to  have 
been  proposed  by  Mr.  H.  C.  Ripley,  assistant  engineer,  for  Galveston 
Harbor,  in  about  1883.  A  jetty,  not  detached,  but  involving  the  cur- 
vature principle,  had  been  previously  constructed  on  the  south  side  of 
the  channel  at  Aransas  Pass,  Texas.  It  was  constructed  mostly  under 
the  supervision  of  Mr.  Riple}^,  and  he  was  associated  with  the  engi- 
neer officer  in  its  design. 

The  only  example  of  a  curved  breakwater  for  bar  deepening  that 
has  been  built  is  on  the  north  side  of  the  channel  at  Aransas  Pass, 
opposite  the  curved  jett}^,  above  mentioned.  It  was  built  by  private 
parties  in  1895-96.  The  consulting  engineers  who  designed  this  work 
were  Professor  Haupt,  Mr.  Ripley,  and  Mr.  G.  Y.  Wisner.  The 
literature  upon  the  subject,  written  mostly  by  Professor  Haupt,  is  too 
voluminous  to  quote  in  this  report.  The  essence  of  it  may  be  found 
in  the  following  documents,  viz. : 

(a)  Physical  Phenomena  of  Harbor  Entrances.    Am.  Phil.  Soc,  1888. 

(b)  Dynamic  Action  of  the  Ocean  in  Building  Bars.    Am.  Phil.  Soc,  March,  1889. 
fc)  Harbor  Bar  Improvements.    Journal  of  the  Franklin  Institute,  July,  1889. 
(d)  Report  of  Board  of  Engineers  on  Aransas  Pass,  Texas.    House  Ex.  Doc.  No. 

137,  55th  Congress,  2d  session. 
{e)  The  Reaction  Breakwater.    Proceedings  Am.  Soc.  C.  E.,  September,  1899. 
/)  Discussion  of  same,  November,  1899. 

g)  Reaction  Breakwater  at  Aransas  Paas.    Lewis  M.  Haupt,  in  Proceedings  Am. 
Phil.  Sou,  1899. 
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The  following  extracts  from  these  (locuiiKMits  are  sufficient  to  illus- 
tviiii'  the  theory  of  the  action  of  the  structure: 

joint  licitkk  ok  mkssks.  licwis  m.  iiaui't  and  ii.  c.  riplky,  consulting  knginkelts 

(document  ((Z),  page  33). 

PniLADELPniA,  June  12,  1895. 
Gentlemen:  In  accordanro  with  your  rociucst,  thr<)ii<i:h  l>ri'wstcr  ('iiriicron,  esq., 
we  hfivc  llu'  honor  to  suhinit  the;  foUOwini^  hricf  (l('Hcrii)lion  of  the  j)ro|)ose(l  hrciik- 
water  for  Ariinsua  I'iiss,  Tex.,  and  the  results  we  coiiiideiitly  predict  from  its 
construction: 

The  work  will  be  entirely  of  stone,  or  of  stone  with  a  thin  brush  mattress  extend- 
ing under  a  portion  of  a  whole  of  its  len<,'th,  vvhi(rh  will  be  0,200  feet.  In  section  it 
will  have  a  top  width  of  10  feet,  risin^jj  to  a  lici^ht  of  3  feet  above  the  plane  of  mean 
low  water.  The  slojx's  will  be  1^  horizontal  to  1  vertical,  and  the  base  will  vary, 
according  to  depths,  from  40  to  70  feet. 

In  ])lan  it  will  differ  from  the  usual  form  of  a  jetty  or  breakwater,  being  detached 
from  the  shore  and  located  on  the  bar  to  the  "windward"  of  the  channel.  Its  axis 
w  ill  be  curved  (comi)ound  and  reverse)  to  produce  reactions  similar  to  those  found 
in  the  concavities  of  streams,  and  having  radii  suflicient  to  maintain  channels  of  the 
requisite  deptiis,  as  revealed  by  existing  curves  and  tlieir  resulting  depths  of  over  30 
feet,  now  found  inside  the  bar.  It  is  designed  to  fulfill  the  fundamental  conditions 
of  (a)  arresting  the  littoral  drift;  {h)  admitting  the  full  tidal  prism  to  the  interior 
lagoons;  (c)  controlling  the  ebb  currents  and  ])ro(lucing  a  reaction  across  the  bar; 
((/)  changing  the  conditions  of  equilibrium  of  Hood  and  ebb  currents  in  favor  of  the 
latter;  and  (f)  of  according  aids  to  navigation  by  a  structure  of  only  half  the  length 
of  the  usual  convergent  or  parallel  jetties  in  pairs. 

The  work  will  be  executed  in  two  parts.  The  first  will  consist  of  1,250  feet  of  com- 
pleted breakwater  and  2,500  feet  of  foundation  extension;  the  second,  of  5,950  feet 
of  completed  breakwater  and  250  feet  of  foundation  extension.  It  is  to  be  covered 
with  a  substantial  apron  of  heavy  blocks,  weighing  from  2  to  5  tons,  carefully  placed 
80  as  to  produce  a  permanent  and  substantial  structure. 

The  construction  of  the  proposed  breakwater,  as  designed,  will  unquestionably 
result  in  securing  navigable  depths  over  the  bar  of  15  feet  for  the  first  part  of  the 
work  and  20  feet  for  the  second. 

The  development  of  these  depths  will  commence  immediately  upon  the  construc- 
tion of  the  foundation  course,  which  will  be  greatly  hastened  by  the  strong  currents 
resulting  from  the  "northers,"  and  which  occur  between  September  and  March.  If 
a  more  rapid  development  of  depths  is  desired  than  will  result  from  natural  causes, 
deepening  may  be  facilitated  by  dredging  or  other  auxiliary  appliances. 

Since  the  forces  necessary  to  maintain  a  channel  are  much  less  than  those  required 
to  create  it,  a  channel  once  developed  and  protected  from  silt,  as  this  will  be,  may 
be  maintained  by  the  natural  tidal  currents  from  the  bays;  hence  the  cost  of  main- 
tenance under  the  plan  proposed  would  be  a  minimum. 

Respectfully  submitted. 

Lewis  M.  Haupt, 
H.  C.  Ripley, 

Consulting  Engineers. 

From  this  letter  the  essential  points  of  such  a  structure  appear  to  be: 

1.  That  it  must  be  located  upon  the  side  of  the  channel  from  which 
the  drifting  sands  come  so  as  to  intercept  them  and  keep  them  out  of 
the  channel. 

2.  It  must  be  detached  from  the  shore  so  as  not  to  interfere  with 
the  full  tidal  prism  entering  the  harbor. 

3.  It  must  catch  and  control  the  greater  part  of  the  ebb  current, 
and  by  constantly  deflecting  this  current  in  its  passage  across  the  bar 
cause  greater  scouring  effect  than  would  be  produced  by  a  current  of 
the  same  velocity  traveling  in  a  straight  path. 

There  are  other  objects  to  be  attained  by  the  breakwater  given  in 
this  letter  which  are  not  very  clear.  The  breakwater  has  to  be  curved 
"to  produce  reactions  similar  to  those  found  in  the  concavities  of 
streams  and  having  radii  sufficient  to  maintain  channels  of  the  requi- 
site depths." 
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Presumably  this  means  ''having  a  curvature  sufficient "  because,  from 
the  theory,  the  greater  the  radius  the  less  the  reaction.  It  is  taken  to 
mean  that  where  a  certain  curvature  inside  the  bar  produces  a  certain 
depth,  the  same  curvature  in  the  breakwater  will  produce  a  depth  on 
the  bar  reasonably  near  the  depth  inside. 

The  breakwater  must  "change  the  conditions  of  equilibrium  of  flooii 
and  ebb  currents  in  favor  of  the  latter."  This  may  cover  some  prin- 
ciple beyond  the  three  given  above,  but  it  is  too  vaguely  stated  to 
admit  of  discussion. 

Primarily  it  may  be  stated  that  the  mere  analogy  between  a  curved 
stream  and  a  curved  breakwater  has  too  many  points  of  dissimilarity 
to  directly  predicate  results  from  the  use  of  the  latter  upon  conditions 
existing  in  the  former.  A  stream  has  two  banks,  both  continuous. 
The  reaction  breakwater  furnishes  only  one  bank  and  that  discontin- 
uous. The  bends  and  bars  of  a  stream  are  constantly  changing  and 
both  advancing  with  greater  or  less  rapidity  downstream,  the  stream 
being  the  agent  that  cuts  the  caving  concave  bank,  and  also  the  bearer 
of  materials  to  constantly  build  the  convex  bank  opposite.  The  break- 
water is  not  at  all  analogous  to  this. 

The  first  and  second  of  the  above  principles  (or  the  (a)  and  (h)  con- 
ditions of  the  above  letter)  are  also  in  one  respect  directly  contrary  to 
each  other.  If  the  drifting  sands  are  driven  toward  the  back  of  the 
breakwater,  so  that  it  resists  their  progress  and  stores  them,  it  can 
only  do  so  throughout  its  own  extent.  In  the  open  space  between  its 
shore  end  and  the  shore  there  is  nothing  to  stop  the  sand  from  being 
driven  directly  into  the  channel,  since  drifting  sand  is  almost  invaria- 
bly driven  diagonally  shoreward  along  the  coast,  and  under  ordinary 
conditions  this  would  drive  much  more  into  the  channel  than  would  be 
stopped  by  the  breakwater.  This  fact  appears  to  be  recognized  by 
Mr.  Wisner,  one  of  the  consulting  engineers  for  the  breakwater  at 
Aransas  Pass,  who  states  (Document  {/)  above,  page  819): 

The  action  of  the  Uttoral  current  in  flowing  past  any  system  of  jetties  is  to  pile  up 
the  sand  drift  in  the  angle  of  the  shore  and  jetty  on  the  windward  side.    *   *  ^ 

This  sand  would  be  driven  into  the  channel  on  the  side  next  to  the 
breakwater.    This  is  a  most  important  point  for  consideration. 

While  in  the  case  of  Aransas  Pass,  with  reference  to  which  work  the 
above  letter  was  written,  there  is  opposite  this  gap  a  south  jetty,  con- 
sisting of  the  riprapped  head  of  Mustang  Island  and  the  old  Nelson 
and  Government  jetties,  yet,  it  must  be  remembered  that  the  theory 
of  the  reaction  breakwater  allows  for  no  such  second  jetty,  and  we 
must,  in  discussing  it,  assume  that  the  side  of  the  channel  across  from 
the  gap  is  composed  either  of  bar  or  beach  or  other  erosive  material, 
otherwise  the  reaction  breakwater  would  be  merely  a  second  jetty,  its 
mate  being  otherwise  provided. 

Assuming  then  that  large  quantities  of  sand  will  be  driven  into  the 
channel  through  the  gap  and  that  it  will  all  stop  on  the  side  next  to 
the  gap,  the  ebb  currents  must  be  assumed  to  wear  this  away  no  faster 
tlian  they  wear  away  the  side  of  the  channel  opposite,  so  that  both 
sides  may  be  expected  to  wear  away  in  the  restoration  of  the  channel 
width  which  has  been  narrowed  b}^  the  sands  driving  through  the  gap. 
There  is  nothing,  therefore,  to  prevent  half  of  the  sand  thus  eroded 
being  gradually  deposited  between  the  channel  and  the  breakwater, 
the  channel  location  changing  to  correspond.  If  this  process  were 
coutinued  long  enough  the  channel  would  be  perfectly  free  to  move 
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80  far  away  from  the  breakwater  that  iho,  latter  would  have  no  effect 
"whatever  in  incrc^asino-  tlu^  erosive  })()we-r  of  the  current  acr()ss  the  har, 
or  of  ''chanj^in^  the  conditions  of  e(|uilil)riuni  in  favor  of  the  cbl)." 
Even  without  tlie  <>ap  the  second  jetty  Avould  l)C  necessary. 

This  is  ilhistrated  m  the  dia«^^rani  (tiir,  1),  which  is  an  exact  cnlar<4(>d 
copy  from  a  ])aper  by  Professor  ]Iau})t  on  the  reaction  breakwater  as 

I)r()posed  for  tne  openint]^  of  the  Southwest  Pass  of  tiie  Mississi|)pi 
iiver.  The  dia^'ram  ^ives  the  condition  that  Professor  IIau[)t  expects 
would  r(^su]t  from  tlie  construction  of  the  curved  jetty  as  shown.  The 
arrow  has  been  added  to  show  the  direction  of  the  current  as  it 
approaches  the  rei^ion  of  the  jetty.  This  current  would  strike  the 
shore  near  the  point  marked  A.  Impin^in<^  thus  ao^ainst  the  bank  of 
soft  mud  at  that  point  it  can  not  avoid  erodin<^  it,  and  there  is  nothinjr 
to  prevent  its  ultimately  leaving  the  proposed  channel  and  ^o'mg  in 
some  such  direction  as  A-B,  without  any  reference  whatever  to  the 
curved  jetty. 

From  these  considerations  it  will  be  seen  that  it  is  absolutely  neces- 
sary for  the  success  of  the  reaction  breakwater  that  it  be  considered  as 
a  jetty,  whether  detached  from  the  shore  or  not,  and  a  second  jetty  of 
greater  or  less  length  built  to  insure  the  impingment  of  the  current 
upon  the  breakwater.  The  length  of  this  second  jetty  is  an  important 
matter  for  consideration,  but  for  the  present  it  appears  plain  that  the 
reaction  breakwater,  if  successful,  must  have  a  twin  jetty  of  some 
kind  to  help  it. 

There  is  another  important  point  which  deserves  consideration,  i.  e., 
the  danger  that  if  the  breakwater  be  successful  as  a  jett}^  its  curvature 
may  bring  the  deep  water  so  close  to  itself  as  to  endanger  it  from 
undermining  and  to  enaanger  shipping  attempting  to  use  the  channel. 

Professor  Haupt  says  (Document  (e),  above,  p.  613): 

5.  It  should  also  be  so  adjusted,  with  reference  to  the  axis  of  the  discharge,  as  to 
receive  the  same  tangentially  and  train  it  across  the  bar  without  creating  abrupt 
points  of  incidence,  causing  inequality  of  depths  and,  at  the  same  time,  not  produc- 
ing so  much  compression  as  to  cause  undermining-  and  ultimate  destruction  or  large 
expense  for  maintenance. 

The  problem  of  producing  compression  on  a  current  is  rather  a  novel 
one,  and  the  writer  does  not  feel  called  upon  to  discuss  it;  but  taking 
this  paragraph  to  mean  that  the  curvature  should  be  so  great  as  to 
cause  a  good  channel,  but  not  great  enough  to  cause  a  good  channel 
dangerously  near  the  jetty,  it  must  be  said  that  these  are  conditions 
that  will  probably,  in  practice,  be  very  difficult  to  fulfill,  and  no  pre- 
scription for  fulfilling  them  is  given  in  any  of  the  various  papers  on 
the  subject. 

Professor  Haupt  also  says  (Document  (/"),  p.  836): 

The  currents  are  molding  their  own  channel,  with  a  thalweg  about  500  feet  from 
the  axis  of  the  work  and  parallel  thereto. 

The  Government  survey  of  1900  shows  that  the  thalweg  in  the  deep- 
est places  was  only  about  100  feet  from  the  jetty,  and  the  latter,  near 
the  outer  end  of  the  completed  structure,  had  suffered  quite  seriously, 
apparently  from  undermining,  the  crest  from  A  to  B  (fig.  6)  having 
settled  from  5  to  10  feet. 

If  it  is  intended  by  the  theory  to  state  that  the  breakwater  is  to 
create  15  or  20  feet  of  water  500  feet  from  the  axis  of  the  jetty  by 
the  analogy  of  a  curved  stream,  it  must  be  said  that  the  writer  has 
been  unable  to  discover  streams  whose  cross  sections  show  any  such 
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result.  The  deep  water  produced  by  the  bend  of  a  stream  is  almost 
always  quite  close  to  the  shore,  almost  too  close  frequently  for  sheltered 
river  navigation,  and  altogether  too  close  for  the  safety  of  navigation  or 
the  maintenance  of  the  structure  on  an  ocean  bar.  At  Aransas  Pass 
to-day  there  is  probably  a  minimum  depth  of  15  feet,  with  over  20  feet 
close  to  the  jetty,  yet  the  pilot  at  that  place  recently  informed  the  writer 
that  he  was  ''willing  to  take  out  a  ship  drawing  12  feet,  provided  he 
had  a  good  tide." 

So  much  for  the  theory  of  the  reaction  breakwater.  Let  us  now 
consider  the  practical  application  of  the  theory  at  Aransas  Pass  to 
determine — 

1.  Whether  or  not  the  structure  is  in  accordance  with  the  theory. 

2.  What  has  been  accomplished  since  its  construction. 

3.  What  causes  have  contributed  to  the  existing  improvement  in 
depth  at  that  point. 

4.  Its  applicability  to  Brunswick  Bar. 

According  to  Professor  Haupt  (Document       p.  848) — 

The  writer  has  laid  it  down  as  the  first  desideratum,  viz,  to  keep  the  littoral  drift 
from  entering  the  channel.  A  jetty  on  the  far  side  does  not  meet  this  condition, 
and  is  therefore  no  anticipation  of  either  the  principle  or  its  application. 

It  is  therefore  of  primary  importance  to  determine  whether  the 
breakwater  has  actually  been  located  on  the  "windward"  side  of  the 
channel  or  not.  To  determine  this  we  must  first  determine  which  way 
the  resultant  sand  movement  is — to  the  north  or  to  the  south — noting 
that  the  shore  line  at  this  point  runs  a  little  east  of  north.  The  writer 
is  of  the  opinion  that,  while  there  is  a  movement  at  different  times  in 
each  direction,  the  great  preponderance  of  the  drift  is  from  south  to 
north,  and  that  the  jetty  is  located  in  direct  contradistinction  to  this 
primary  principle  of  the  theory.  The  testimony  upon  this  subject  is 
quite  conflicting,  but  a  careful  analysis  of  it  will  show  that  the  resultant 
movement  is  very  large  and  is  to  the  northward. 

Since  the  revetment  of  the  head  of  Mustang  Island,  in  1889,  the 
direction  of  the  ebb  current  has  been  almost  due  east,  at  right  angles  to 
the  coast.  It  has,  therefore,  comparatively  little  eff  ect  in  moving  sands 
up  or  down  the  coast.  On  the  other  hand,  the  current  flowing  into 
the  entrance  at  flood  tide  must  come,  owing  to  the  shape  of  the  head 
of  Mustang  Island,  more  from  the  northeast  than  the  southeast.  This 
would  tend  to  carry  to  the  south  the  sands  that  are  north  of  the 
entrance,  and,  to  a  lesser  extent,  would  carry  to  the  north  the  sands 
that  are  south  of  the  entrance;  but  the  rise  of  tide  is  very  small  and 
this  current,  unaffected  by  winds,  very  gentle.  It  would,  therefore, 
have  a  very  moderate  effect,  if  any,  in  either  direction.  The  Gulf 
Stream  flows  past  this  entrance  at  a  great  distance — about  150  miles  off- 
shore— and  its  current  in  this  part  of  the  Gulf  is  very  gentle,  so  that 
neither  this  current  directly,  or  any  eddy  from  it,  can  have  any  par- 
ticular effect  in  moving  sand  at  Aransas  Pass.  The  only  thing  left  to 
cause  a  movement  of  importance  is  the  wind.  Both  the  currents  pro- 
duced by  the  wind  and  the  waves  to  stir  up  the  sand  will  act  in  a  direc- 
tion with  the  wind,  and,  making  due  allowance  for  velocity,  the  direction 
of  prevailing  wind  must  be  the  controlling  element  in  the  sand 
movement. 

The  Government  Weather  Bureau  has  kept  very  careful  records  of 
wind  movement  at  Corpus  Christi,  Tex. ,  only  a  few  miles  from  the 
pass.    The  record  for  the  last  ten  years,  for  which  reports  are  pub- 
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lishcd,  has  been  examined,  and  southeast "  is  (^iven  as  the  prevailing 
direction  for  every  year,  and  for  Di  out  of  the  120  months  concerned. 
This  is  precisely  the  wind  to  produce  the  muxiumm  effect  of  stirring 
up  and  moving  sand  to  the  northward.  Going  into  the  details  of  these 
records,  it  is  shown  that  during  the  t(^n  y(nirs  the  wind  blew  from  the 
north  for  1,185  observations  and  from  Uw.  northeast  482  observations, 
making  a  total  of  1,(>()7  half  days  on  wiiich  these  winds  prevailed. 
But  the  north  wind,  it  nuist  be  remcm))er(>il,  would  have  comparatively 
little  effect  in  moving  the  sand  to  the  south.  The  wind  to  be  very 
effective  must  be  slightly  on  shore.  On  the  other  hand,  the  wind 
blew  from  the  southeast  3,445  observations  and  from  the  south  467 
observations,  giving  for  these  winds  a  total  of  3,912  half  days,  but 
here,  on  the  other  hand,  the  south  wind  is  less  effective  and  the  south- 
east wind  very  efiective.  From  this  it  appears  that  southerly  winds 
were  about  two  and  a  half  times  as  prevalent  as  northerly  winds,  and 
that  southeast  winds  prevailed  about  seven  times  as  nnich  as  northeast 
winds.  The  average  of  the  maxiuuun  velocities  given  for  northeast 
gales  is  43. 7  miles  per  hour.  The  corresponding  average  for  the  south- 
east gales  is  34.2  miles  per  hour.  The  average  velocities  from  the 
different  directions  are  not  given  in  the  tables,  but  the  average  velocity 
for  each  month  is  given  without  regard  to  direction.  Taking  the  ten 
months  in  which  the  greatest  number  of  southeast  observations  are 
given,  the  average  velocity  is  14.8  miles  per  hour. 

For  the  ten  months  of  greatest  number  of  northeast  observations  it 
is  only  10.1?  miles.  These  observations  show,  therefore,  no  great  pre- 
dominance of  velocity  in  favor  of  the  northerly  winds  to  counterbal- 
ance the  vast  predominance  of  direction  in  favor  of  the  winds  from 
the  south.  AVhen  it  is  borne  in  mind  that  the  sands  here  are  very  light 
and  easily  set  in  motion,  consisting  mostly  of  comminuted  shells,  and 
that  the  wind  is  generally '  strong  enough  to  keep  the  breakers  in  a 
constant  roar  and  the  sand  constantly  stirred  up  the  greater  part  of 
year,  these  wind  observations  alone  make  it  impossible  to  conclude 
that  the  sand  movement  can  be  to  the  southward. 

As  bearing  on  this  subject,  Mr.  E.  L.  Corthell  states  (Document  (/*)," 
p.  807): 

One  purpose  of  the  Aransas  breakwater  is  to  "arrest  the  littoral  drift,"  and  for 
this  purpose  it  is  built  on  the  "windward"  side  of  the  channel.  The  author  pre- 
sents no  data  to  show  that  the  "windward"  side  is  the  north  and  east  side.  The 
writer's  recollection  is  that  the  preponderance  of  winds  is  from  the  south  and  west, 
and  that  the  winds  and  the  currents  are  up  the  coast  during  most  of  the  year.  How- 
ever, that  is  a  matter  of  fact  to  be  ascertained  from  the  anemometer  records  at 
Aransas  or  Galveston.  As  to  currents  in  the  Gulf  of  Mexico,  the  writer  believes  the 
following  to  be  generally  the  conditions: 

The  current  enters  through  the  Yucatan  Channel  and  goes  out  through  the  Florida 
Channel,  so  far,  at  least,  as  surface  currents  are  concerned.  The  former  moves  up 
the  coast,  hugging  it  in  the  Bay  of  Campeachy,  past  the  mouth  of  the  Coatzacoalcos 
River  at  the  Isthmus  of  Tehuantepec,  past  Vera  Cruz,  and  then  begins  to  spread  out 
into  the  great  area  of  the  Gulf.  Nearing  the  mouth  of  the  Mississippi,  but  still  sc  me 
distance  off,  it  gathers  itself  together  for  its  passage  through  the  Florida  Straits,  its 
velocity  gradually  becoming  greater.  All  along  this  part  of  the  coast  there  is  a  reac- 
tionary or  eddy  current  which  moves  in  the  opposite  direction,  and  which  is  felt  as 
far  west  as  Galveston  and  the  mouth  of  the  Brazos,  though  with  much  diminished 
force.  At  Aransas  there  is  no  appearance  of  the  Gulf  Stream  for  probably  150  miles 
off  shore;  it  is  opposite  the  widest  expansion  and  the  slackest  current  of  the  Gulf 
Stream.  The  winds  cause  the  currents,  and  but  little  reliance  can  be  placed  on  the 
westward  drift. 

On  the  head  of  Mustang  Island  the  writer  observed  recently  that 
the  shallow  bay  near  the  life-saving  station  is  rapidly  filling  with  sand 
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brought  in  by  the  wind.  The  position  of  the  fill,  and  the  testimony  of 
residents,  indicate  beyond  doubt  that  it  is  coming  almost  entirely  from 
the  southeast,  although  sand  could  blow  into  it  from  the  northeast. 

All  these  facts  point  almost  conclusively  to  the  predominance  of  the 
sand  drift  to  the  north. 

As  evidence  upon  the  other  side,  the  following  statements  appear: 

Mr.  G.  Y.  Wisner  states  (Document  (/),  p.  820): 

1.  The  littoral  current,  during  a  season  when  effective,  flows  from  the  northeast  to 
the  southwest. 

He  gives  no  facts  upon  which  this  statement  is  based. 
He  also  says,  same  document,  p.  821: 

2.  The  sand  moved  along  the  coast  by  the  littoral  current,  when  stopped  by  jetties 
extending  into  the  Gulf,  accumulates  in  the  angle  formed  by  the  east  jetty  with  the 
shore. 

The  writer  has  examined  every  available  chart  showing  jetties  on 
the  Gulf  coast,  and,  with  the  possible  exception  of  Galveston,  finds  the 
indications  precisely  the  reverse  of  this.  Mr.  E.  M.  Hartrick,  assist- 
ant engineer,  of  Galveston, states  that  his  observation  agrees  with  the 
writer's,  and  that  he  is  positively  of  the  opinion  that  the  sand  move 
ment  is  to  the  north  and  east.  This  accumulation  of  sand  is  particu- 
larly observable  at  Aransas  Pass,  where  there  has  been  a  very  large 
accumulation  of  sand  south  of  the  jetties  and  an  enormous  scour  to  the 
northward. 

Mr.  Thomas  B.  Pitts  (Document  (/"),  p.  833),  speaks  of  the  sand  "car- 
ried along  the  shore  to  the  northward,"  and  also  says  the  curved 
jetty  was  designed  "  not  only  to  protect  the  channel  from  the  inflow 
of  sand  from  the  north,"  which  movement  he  considers  "more  impor- 
tant than  that  from  the  &outh,"  etc.,  but  he  gives  no  facts  upon  which 
he  bases  this  latter  opinion. 

Professor  Haupt  states  (Document  (/"),  p.  837): 

Suffice  it  to  say  that  the  accumulation  of  drift  on  every  jetty  built  in  the  Gulf  fur- 
nishes suggestive  evidence  as  to  the  correctness  of  the  location  of  the  breakwater. 

The  writer  does  not  wish  to  disparage  any  carefully  observed  data,  but  in  these 
problems  the  elements  are  so  varied  in  different  parts  of  the  same  inlet  and  are 
changing  so  constantly  (every  hour  almost)  that  even  a  very  large  number  of  simul- 
taneous observations,  extended  over  long  periods,  will  not  furnish  as  authentic  a 
record  as  the  chronographic  resultant  engraven  on  the  plastic  material  molded  by 
the  forces  themselves.  Careful  comparative  surveys  are  indi><pensable  for  this  pur- 
pose, as  well  as  measurements  of  the  forces  which  have  effected  the  results.  A  study 
of  such  charts,  at  various  dates,  is  of  more  value  than  a  few  instrumental  observa- 
tions of  velocities  of  currents,  winds,  or  tides,  all  of  which,  however,  have  a  rela- 
tive value.  The  writer's  conclusions  as  to  the  resultant  direction  of  the  littoral 
drift  were  more  fully  set  forth  in  previous  publications.  It  is  largely  a  resultant 
of  the  angle  of  wave  approach,  configuration  of  shore  line,  tides,  wind,  etc.,  all 
of  which  coo])erate  to  j)roduce  the  effect.  At  Aransas  the  consensus  of  opinion,  as 
well  as  the  elliciency  of  the  work  done,  point  to  the  fact  that  the  littoral  drift  is 
southwesterly.    The  small  spur,  600  feet  long,  built  in  1869,  was  a  strong  pointer. 

This  reasoning  is  somewhat  vague.  As  a  matter  of  fact,  the  accu- 
mulation of  drift  on  ever}^  jetty  built  in  the  Gulf"  indicates  that  the 
breakwater  is  not  located  on  the  "windward"  of  the  channel. 

While  the  shape  of  the  plastic  materials  upon  which  the  forces  act 
is  undoubted!}^  a  good  indication  of  what  the  forces  must  have  been, 
yet  in  this  case  complete  surveys,  extending  any  distance  north  or 
south  of  the  entrance,  do  not  exist,  and  the  interpretations  of  the 
results  is  thereby  rendered  somewhat  difficult,  but  what  observations 
there  are — for  example,  the  fill  south  of  the  channel  and  the  scour  north 
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of  tho  jotty — aro  sti'oii*^'  indical ions  of  the  siiiid  inovciiKMit  to  \  north- 
ward, coiiuMd'm^  with  and  conrnniiiio-  the  direct  observation  of  tho 
forces  at  work. 

This  scour  back  of  tho  jotty  is  very  important.  Tiikin^^  a  strip 
3,000  feet  wide,  tho  charts  (see  fi<j^s.  2  and  (>)  show  that  since  181)5 
1,270,000  cubic  yards  of  sand  has  l)een  scoured  away,  and  it  becomes 
important  to  determine  where  it  has  jrono.  Thei  (y  aro  three  i)(>ssiblc 
suppositions,  viz: 

1.  It  may  have  oono  directly  scMiward.  The  maps,  however,  show 
positively  that  it  has  not. 

2.  It  may  have  been  driven  by  the  northeast  winds  and  currents  into 
tho  gap  between  tho  breakwatiu"  and  St.  Josephs  Island,  which  is  what 
would  be  expected,  and,  as  shown  above,  would  be  a  very  injurious 
thing  if  tho  sand  travel  was  to  the  south.  If  this  enormous  mass  of 
sand  has  been  driven  in  through  this  gap,  tho  record  of  its  passage 
would  certainl}^  be  left  in  irregular  contours,  sand  waves,  small  chan- 
nels, etc.,  but  there  is  al)solut(dy  no  indication  of  this  (fig.  6).  There 
has  been  a  slight  tilling  in  this  vicinity,  owing  to  the  fact,  as  recog- 
nized b}"  Mr.  Pitts  (Document  ( /*),  p.  S34):  "There  has  been  no  tendency 
to  scour  in  this  oi)ening;  in  fact  the  depths  have  decreased  somewhat, 
and  there  has  boon  a  slight  deposit  of  material  owing  to  tho  lack  of 
current,"  but  the  contours  arc,  and  have  been  in  the  meantime,  very 
regular,  only  slightlv  changed  from  what  they  were  when  tho  break- 
w^ater  was  completed  to  its  present  state.  This  is  almost  positive  evi- 
dence that  tho  largo  mass  of  sand  missing  from  behind  the  breakwater 
has  not  gone  through  that  gap. 

3.  It  might  have  gone  to  the  northward.  In  fact  this  is  where  it 
doubtless  has  gone,  though  tho  evidence  of  tho  fact  is  mostly  nega- 
tive. Tho  surve^^s  do  not  extend  far  enough  north  to  show  positively 
whether  tho  erosion  back  of  tho  jotty  has  been  at  an  abnormal  rate, 
causing  an  accumulation  just  above,  or  whether  the  general  movement 
northward  along  St.  elosephs  Island  has  obtained  without  showing  any 
special  accumulation  at  an}^  one  spot. 

Of  course  this  sand  can  not  have  gone  to  the  south  over  the  break- 
water; otherwise  there  certainly  would  have  been  a  fill  close  behind  the 
latter. 

The  statement  that  ''at  Aransas  the  consensus  of  opinion,  as  well 
as  the  efficiency  of  the  work  done,  point  to  the  fact  that  the  littoral 
drift  is  southwesterly"  does  not  appear  to  bo  capable  of  being  sub- 
stantiated. The  following  persons  familiar  with  tho  work,  viz,  Mr. 
E.  M.  Hartrick,  assistant  engineer,  Galveston,  Tex.;  Mr.  Hinklo, 
superintendent.  United  States  Engineer  Department,  Galveston,  Tex. ; 
Mr.  D.  M.  Picton,  Rockport,  Tex.;  Pilot  Mercer,  Tarpon,  Tex.; 
Ex-Governor  T.  B.  Wheeler,  of  Texas,  and  several  others  have  stated 
that  in  their  opinion  the  drift  was  to  the  northward,  most  of  the  state- 
ments having  been  made  to  the  writer  in  person. 

A  sea  captain  at  Rockport  stated  that  he,  on  one  occasion,  in  attempt- 
ing to  go  south  to  tho  mouth  of  the  Rio  Grande  River  with  a  sailing 
vessel,  capable  of  sailing  quite  close  to  the  wind,  found  a  current  to  tho 
north  so  strong  as  to  very  seriously  impede  his  progress.  He  made  a 
tack  of  about  60  miles  out  to  sea  and  back  again  with  a  gain  of  about 
3  miles,  whereas  had  he  been  opposed  by  the  wind  alone,  without  the 
current,  he  would  have  made  at  least  15  miles. 

Nor  does  the  '^efficiency  of  the  work  done"  point  to  the  fact  that 


1692     EEPOET  OF  THE  CHIEF  OF  ENGINEEES,  U.  S.  AKMY. 


the  littoral  drift  is  southwesterly.  This  efficiency  should  show  itself 
in  this  respect  by  impounding  sand  behind  the  breakwater,  or  on  its 
north  side.    Professor  Haupt  claims  this: 

The  partially  controlled  currents  have  actually  removed  about  400,000  cubic  yards 
of  compact  sand  from  the  bar  without  the  aid  of  a  dredge  or  other  mechanical  appli- 
ance, and  have  prevented  the  deposition  in  the  channel  of  a  much  larger  volume 
driven  along  the  coast  by  the  angular  wave  movements. 

The  theory,  therefore,  which  has  been  successfully  applied  at  this  admittedly  diffi- 
cult and  unpromising  location,  was  to  protect  the  bar  crossing  near  its  weakest  point 
from  the  drifting  sand  by  a  resisting  mass  of  rock  so  placed  as  to  develop  a  continu- 
ous reaction  across  the  bar  by  the  ebb  currents,  preventing  their  expanding  over  the 
entire  external  sector  and  conserving  the  energy  of  the  effluent  stream  until  it  reached 
the  deep  water  of  the  Gulf. 

As  means  to  this  end  the  breakwater  is  detached  from  the  shore  to  permit  the 
tidal  compartments  of  the  inner  bays  to  be  filled  freely  by  each  flood;  it  is  also  com- 
posed of  curves  whose  radii  and  centers  are  adjusted  to  the  site  in  such  manner  as  to 
cause  deposits  on  the  outer  side  of  the  structure,  thus  reenforcing  it,  and  scour  on 
the  inner  side,  where  an  excess  of  foundation  material  revets  the  slope,  and  a  peculiar 
order  of  construction  is  adopted,  whereby  the  scour  is  assisted  by  gravity  and  the 
advance  of  the  bar  seaward  is  prevented. 

All  these  results  appear  to  have  been  fully  secured  by  the  work  thus  far  done,  as 
is  shown  by  the  Coast  Survey  report  of  February,  1899. 

This  is  correct  as  far  as  the  amount  removed  from  the  channel  is 
concerned,  the  cause  of  which  removal  will  be  discussed  further  on. 
But  the  statement  that  the  work  has  ' '  prevented  the  deposition  in  the 
channel  of  a  much  larger  volume  driven  along  the  coast  by  the  angu- 
lar wave  movements,"  and  that  the  work  is  ^'adjusted  to  the  site  in 
such  a  manner  as  to  cause  deposits  on  the  outer  side  of  the  structure," 
is  wholly  at  variance  with  the  fact  that,  on  the  contrary,  as  shown 
above,  an  enormous  scour  of  over  a  million  and  a  quarter  yards  had 
taken  place  "on  the  outer  side  of  the  structure."  This  fact  was  fully 
indicated  by  the  Coast  Survey  map  referred  to  by  Professor  Haupt  in 
the  above  quotation.    (See  figs.  2  and  5.) 

Professor  Haupt's  statement — 'Hhe  small  spur,  600  feet  long,  built 
in  1869,  was  a  strong  pointer"- — is  taken  to  mean  that  the  increase  of 
2  feet  in  depth  on  the  bar  caused  by  this  spur  was  due  to  the  fact 
that  the  sand  traveled  south,  but  the  connection  is  not  evident.  It 
more  probably  acted  as  a  second  jetty  in  connection  with  the  head  of 
Mustang  Island. 

From  the  above  facts  it  appears  certain  that  the  curved  breakwater 
at  Aransas  Pass  is  not  built  in  accord  with  the  principal  element  of 
the  theory  of  its  action,  and  whatever  results  have  been  accomplished 
must  be  explained  on  some  other  basis. 

Taking  into  consideration  all  the  structures,  natural  and  artificial, 
existing  at  Aransas  Pass,  it  seems  plain  that  most  of  the  operation  is 
that  simply  of  two  jetties,  one  somewhat  longer  than  the  other,  its 
curved  shape  possibly  making  up  in  part  for  the  lack  of  length  in  its 
mate.  The  first  of  these  jetties — the  north  one — is  composed  of  two 
parts,  one  of  which  is  a  natural  bank  extending  from  St.  Josephs 
Island  to  the  inner  end  of  the  breakwater,  a  distance  of  about  1,700 
feet,  measured  from  "  base"  (fig.  6),  the  formation  of  the  outlet  and  tlie 
trend  of  the  currents  being  such  that  no  artificial  structure  is  needed 
here  to  maintain  this.  For  a  farther  distance  east,  of  4,650  feet,  we 
have,  in  the  breakwater  itself,  a  more  or  less  complete,  actual  jetty, 
with  a  little  foundation  beyond  this.  Opposing  this,  and  forming  the 
south  jetty,  we  have,  first,  the  revetted  head  of  Mustang  Island  and 
the  old  Nelson  jetty,  extending  from  the  same  base  to  a  distance  of 
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about  3,150  foot.  Beyond  that  wo  luivo  tho  old  Government  jetty,  a 
subniorj^od  structure,  but  wtill  a  j(;tty,  capablo  of  exoroisiiijr 
important  inlhuMico  on  tho  tidal  How,  a  furthor  distance  of  2,350  foot; 
nialvintj^  a  north  jetty  havin<^  a  total  Ion<,rth  of  6,350  foot,  and  a  south 
jotty  having  a  total  lonji^th  of  5,500  foot,  and  located  al)out  1,250  foc.t 
apart,  this  distance  narrowinj^  with  the  increasin(^  depth  on  the  old 
(lovornmont  jetty  toward  its  outer  end. 

It  will  be  noteA  that  the  etfo(^tive  ])art  of  the  north  jetty  is  opposite 
the  inoti'octive  part  of  the  south  jott}',  and  vice  versa. 

The  defects  of  both  those  jetties  are  ovorconio  by  directinf^  the 
current  against  the  effective  part  of  each  in  turn,  'riuis,  the  ebb  cur- 
rent issuing  from  the  bay  first  strikes  the  rovotniont  on  tho  head  of 
Mustang  Island — perhaps  the  strongest  and  most  thoroughly  executed 

Siece  of  work  in  the  vicinity;  thence  it  is  deflected  by  the  aid  of  tho 
elson  jetty  (fig.  2)  so  that  it  strikes  the  breakwater  between  D  and  A, 
thus  reducing  the  importance  of  the  lack  of  strength  in  the  natural 
bank  forming  the  inner  end  of  the  north  jetty  and  of  the  lack  of  height 
of  the  old  Government  jetty,  now  forming  the  outer  part  of  the  south 
jetty.  This  arrangement  may  effect  some  saving  in  original  jetty  con- 
struction, but  it  is  dangerous  both  to  shipping  and  to  the  stability  of 
the  structure  and  has  further  defects  which  will  be  pointed  out  fur- 
ther on. 

Theoretically,  the  breakwater  is  supposed  to  deepen  tho  channel  by 
a  new  principle,  viz,  reaction,  and  not  by  the  usual  method — concen- 
tration of  flow. 

In  short,  it  aims  to  utilize  the  well-known  centrifugal  force  by  the  reaction  devel- 
oped hy  the  resistance  caused  by  a  continuous  change  of  direction  so  often  mani- 
fested in  the  concave  bends  of  streams,  instead  of  the  principle  of  concentration 
which  has  been  relied  upon  so  largely  in  the  system  of  twin  or  convergent  jetties, 
with  such  meager  results.    (Document  (e),  p.  507.) 

An  examination  of  fig.  2  will  show  that  the  concentration  principle 
is  used  in  this  case  sufliciently,  in  all  probabilit}^,  to  cause  all  the  deep- 
ening that  has  taken  place.  The  ebb  current  issues  from  the  pass  with 
a  velocity  frequently  of  6  feet  per  second.  This,  and  the  shape  of  the 
opening,  naturally  keeps  it  from  spreading  much  till  it  reaches  the 
point  G.  Before  the  breakwater  was  built  this  current  was  free  to 
spread  over  the  angle  G^GGj — about  63  degrees.  The  breakwater 
limits  it  now  to  G1GG2?  ^^^J  26  degrees.  This  is  certainly  concentra- 
tion pure  and  simple.  Mr.  Pitts,  who  helped  build  the  breakwater, 
clearly  recognizes  this  when  he  says  (Document  (/),  p.  832) : 

Until  this  last  work  was  done  between  D  and  E  the  ebb  discharge  was  practically 
not  controlled  at  all,  most  of  the  flow  passing  to  the  northward  of  D,  and  the  current 
across  the  bar  was  scarcely  appreciable. 

Under  present  conditions,  then,  the  current  will  be  concentrated  and 
strong  when  it  arrives  at  H.  Here  the  same  process  is  repeated. 
The  water  which  formerly  could  escape  through  the  angle  HgHH^ — 
about  34  degrees — is  concentrated  in  HjHHg.  The  direction  of  the 
current  G-H,  and  the  velocity  with  which  it  arrives  at  H,  together 
with  the  concentration  caused  by  the  total  obstruction  by  the  break- 
water of  the  angle  H3HH4,  and  the  partial  obstruction  of  the  angle 
H1HH2  by  the  old  Government  jetty,  cause  the  concentrated  current 
to  strike  the  breakwater  somewhere  near  C.  From  C  to  A  it  is  more 
or  less  concentrated  between  the  old  Government  jetty  and  the  break- 
water.   From  C  to  B  the  breakwater  is  at  an  angle  with  the  direction 
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of  the  current,  and  its  curved  shape  undoubtedly  causes  the  breaking 
up  of  the  current  into  eddies  to  a  greater  extent  than  would  obtain  in 
a  current  of  the  same  velocity  flowing  in  a  straight  line  and  increasing 
its  scouring  power.  This  is  what  it  is  understood  Professor  Haupt's 
•"^ reaction"  means. 

It  will  be  noticed  that  it  is  at  this  point  that  the  greatest  deepening 
has  taken  place  and  that  it  is  dangerously  near  the  jetty  (fig.  6). 

This  deepening  near  the  jetty  at  this  point  has  doubtless  been  also 
partially  caused  by  another  fact,  viz,  the  northward  drift  of  the  sand 


opposite  it  of  sufficient  height  to  stop  the  sand  south  of  the  entrance. 
This  sand  has  therefore  aided  in  driving  the  channel  close  to  the  jetty 
and  at  the  outer  end  forced  the  channel  to  shift  across  the  jetty  itself. 
Part  of  the  deepening  has  doubtless  been  due  to  this  latter  condition, 
it  being  in  this  respect  an  example  of  the  action  of  a  single  jetty  on 
the  far  side  of  the  channel,  as  proposed  by  Major  Symons  at  Coos  Bay 
and  elsewhere. 

It  may  be  remarked  here  incidentall}^  that  the  above  forcing  of  the 
channel  across  the  north  jetty  is  a  result  of  precisely  similar  conditions 
to  those  at  Cumberland  Sound,  Georgia  and  Florida,  which  has  been 
mentioned  in  some  of  the  above  literature  as  an  exemplar  of  the  bad 
effects  of  concentration  by  twin  straight  jetties  (Document  (/"),  pp.  819 
and  842).  In  both  cases  we  have  a  mass  of  drifting  sand  passing  over 
or  past  an  inefficient  jetty  on  the  ' '  windward  "  of  the  channel  and  forcing 
the  latter  across  the  line  of  the  other  jetty,  the  latter  in  each  case  con- 
sisting of  a  mere  foundation. 

The  failure  of  the  consulting  engineers  to  grasp  the  actual  existence 
of  the  concentration  principle  at  Aransas  Pass  jetties  has  given  rise 
to  some  curious  explanations  of  conditions  resulting  from  the  con- 
struction of  the  breakwater. 

In  the  joint  letter  of  Professor  Haupt  and  Mr.  Ripley,  quoted  above, 
they  make  a  confident  prediction  of  results: 

The  work  will  be  executed  in  two  parts.  The  first  will  consist  of  1,250  feet  of 
completed  breakwater  and  2,500  feet  of  foundation  extension. 

The  construction  of  the  proposed  breakwater,  as  designed,  will  unquestionably 
result  in  securing  navigable  depths  over  the  bar  of  15  feet  for  the  first  part  of  the 
work  and  20  feet  for  the  second. 

The  development  of  these  depths  will  commence  immediately  upon  the  construc- 
tion of  the  foundation  course,  which  will  be  greatly  hastened  by  the  strong  currents 
resulting  from  the  "northers,"  and  which  occur  between  September  and  March. 

The  conditions  at  the  commencement  of  work  are  given  on  fig  2, 
there  being  10  feet  on  the  bar. 

All  of  the  "  first  part  of  the  work  "  was  done,  as  prescribed,  between 
August  1  and  December  31,  1895.  In  addition,  a  part  of  the  second 
part  was  also  done  in  the  spring  of  1896,  and  the  balance  of  the  work 
needed  to  bring  the  work  to  its  present  condition  was  done  in  August 
and  September  of  1896.    (Document  {/),  p.  831.) 

The  results  of  this  "first  part  of  the  work,"  with  the  addition  of 
quite  a  percentage  of  the  second  part,  are  given  on  fig.  3,  showing 
conditions  on  August  8,  1896,  there  being  6  feet  on  the  bar — a  net 
loss  of  4  feet. 

To  account  for  this  failure  of  promised  results,  the  following  expla- 
nation appears: 

Work  on  the  Government  jetty,  which  was  of  mattresses  covered  with  rock,  prac- 
tically ceased  about  1885,  when  it  extended  seaward,  including  the  shore  end,  5,400 
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foot,  and  a  fcnv  years  later  it  was  ofllcially  n^ported  to  have  "  disappeand."  *  *  * 
(Docuiiieiit  {<j),\>.  ) 

The  channel  depthn  increased  rapidly  until,  in  November  and  December,  a  chan- 
nel of  l.S  feet  could  be  tracinl  across  the  bar.    (Document  (/),  p.  831.) 

IhifA'ptrtrd  ohslniclionft.  — It  then  transpired  that  the  reiiuiiiiH  of  the  old  Govern- 
ment jetty,  which  was  reported  to  have  "  disapix'ared,"  were  still  in  pla(!e  (;over(rd 
with  rock,  crossing;  th(»  bed  of  tlu^  (channel  and  int(M-s(^ctin^  that  portion  of  the 
curved  reaction  break  water  tiien  in  place  about  its  middle  point.  *  *  *  It  thus 
acted  as  a  snbtuer«];ed  mat  or  retaining  wall  to  prevent  further  scour,  and  as  the 
breakwater  subse(inently  rose,  by  the  deposition  of  rock,  to  a  plane  3  feet  above  the 
surface  a  perfect  cul  de  sac  was  formed  for  the  accumulation  of  sand.  The  harl)or 
company  was  stremiously  ur^ed  to  remove  the  obstructing  jetty,  th(;  existence  of 
which  was  not  suspected,  as  soon  as  discovered,  but  as  it  had  made  no  provision  for  this 
unexpected  work,  either  tiuanciaily  or  in  the  contract,  it  was  not  removed.  In  con- 
sequence a  shOal  formed  reaching  to  within  (3^  feet  of  the  surface."  (Professor 
Haupt,  Document  (g),  p.  139.) 

The  discussion  of  this  prophecy  and  explanation  may  be  premised 
by  the  remark  that  the  statement  that  the  jetty  bad  been  ofHcially 
reported  as  having  '"'disappeared"  is  hardly  complete.  If  it  had  dis- 
appeared by  settlement  into  the  sand  or  by  being  sanded  over,  its 
disappearance  would  not  justify  neglecting  it  as  a  factor  in  the  problem, 
and  there  is  nothing  in  the  report  in  question  to  indicate  that  the  stone, 
at  least,  was  not  still  there,  and  nothing  to  indicate  that  the  disappear- 
ance may  not  have  been  partly  due  to  the  causes  just  mentioned. 

Furthermore,  as  the  old  Government  jetty  is  shown  on  the  map  on 
which  the  consulting  engineers  laid  out  the  breakwater  (hg.  2),  and 
as  one  of  them,  Mr.  Ripley,  if  he  did  not  design  the  old  jetty,  cer- 
tainly made  a  survey  of  the  work  during  its  construction  (Report  of 
the  Chief  of  Engineers  for  1888,  p.  1327),  the  unexpected  nature  of 
this  obstruction  is  hardly  patent.  Moreover,  since  the  map,  fig.  2, 
shows  12  feet  on  the  outer  end  of  the  old  jetty  when  the  breakwater 
was  begun  and  the  above  explanation  states  that  there  was  13  feet 
before  the  shoaling  took  place,  it  is  difficult  to  conceive  of  the  nature 
of  the  cul  de  sac  that  could  be  formed  by  it  to  hold  sand  up  to  within 
6  feet  of  low  water.  The  insufficiency  of  this  explanation  is  accounted 
for  apparently  by  the  consulting  engineers  failing  to  grasp  the  fact 
that  the  case  was  one  of  twin  jetties  and  concentration  of  flow,  what 
had  happened  being  precisely  what  was  to  be  expected  in  such  cases. 

By  comparing  the  conditions  of  1895,  before  work  was  begun  (fig. 
2),  with  those  of  August  8,  1896,  after  the  shoaling  (fig.  3),  it  will  be 
seen  that  about  120,000  cubic  yards  of  sand  had  been  scoured  from 
the  channel  inside  the  point  D,  and  pushed  out  ahead  of  the  ebb  cur- 
rent into  the  area  outside  of  D,  forming  a  temporary  shoal  on  its  way 
to  sea,  which  is  what  usually  happens  with  twin  jetties  where  the 
second  one  is  rapidly  constructed,  as  in  this  case. 

This  simple  explanation  was  impossible  to  the  theory  of  the  reaction 
breakwater,  which  is  supposed  to  thrust  the  material  to  one  side,  away 
from  the  breakwater,  and  not  carry  it  to  sea. 

The  exact  whereabouts  at  the  present  time  of  the  material  which 
formed  this  shoal  is  somewhat  indeterminate,  as  the  old  surveys  do  not 
extend  south  of  the  seaward  end  of  the  channel  far  enough  to  give 
accurate  information  on  the  subject.  As  far  as  they  show,  however, 
the  indications  are  that  it  has  gone  to  the  outer  slope  of  the  bar,  most 
of  the  18-foot  contour  south  of  the  end  of  the  breakwater  being  about 
550  feet  farther  seaward  now  (fig.  6)  than  it  was  in  1895  (fig.  2). 

This  is  exactly  as  was  to  be  expected  with  twin  jetties,  bearing  in 
mind  that  the  outer  end  of  the  south  jetty  is  wanting,  and  the  materi- 
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als  thus  permitted  to  spread  out  unduly.  The  direction  of  the  current 
as  it  leaves  the  end  of  the  curved  breakwater  is  such  as  to  force  the 
material  to  the  south  to  some  extent  against  its  tendency  to  drift  north- 
erly, the  effect  of  the  southeast  winds  not  being  so  great  at  18-foot 
depths  as  in  shallower  water. 

The  de  facto  existence  of  two  jetties  at  this  place,  as  well  as  their 
necessity,  appears  to  have  been  unconsciously  accepted  by  one  of  the 
consulting  engineers,  Mr.  Wisner,  who  states: 

A  short  spur  will  be  necessary  at  the  west  side  of  the  pass  to  prevent  the  reverse 
current  from  the  littoral  eddy  carrying  sand  into  the  channel.  This  spur  should  be 
built  above  high  water  as  far  out  as  the  wreck  Mary,  and  will  tend  to  limit  the  action 
of  the  eddy  and  diminish  erosion  on  the  front  of  Mustang  Island.  (Document  (/), 
p.  819.) 

It  is  to  be  noted  that  at  the  time  this  was  written  (October,  1899) 
Mustang  Island  was  not  eroding  at  all  near  this  jetty,  but  was  rapidly 
building  seaward,  from  sands  apparently  being  driven  up  the  coast 
from  the  south.  The  recommendation  does  not  say  how  far  beyond 
the  wreck  Mary  the  spur  should  be  built  to  a  lesser  height  than  high 
water. 

It  may  be  remarked  that  to  construct  a  reaction  breakwater  at 
Brunswick,  similar  to  that  at  Aransas  Pass,  and  to  provide  a  similar 
short  spur,  extending  to  a  point  proportionally  near  the  outer  end  of 
the  breakwater,  would  require  a  spur  a  little  over  3  miles  long.  It 
would  only  take  an  addition  of  2,500  feet  beyond  the  wreck  of  the 
Mary  to  make  a  complete  pair  of  twin  jetties  at  Aransas  Pass. 

It  will  be  proper  here  to  discuss  the  claim  that  the  reaction  break- 
water alone  will  not  cause  the  bar  to  advance  seaward,  but  on  the  con- 
trary will  roll  it  over  to  one  side  out  of  the  way. 

Professor  Haupt  states,  in  a  paper  to  be  published  in  the  Journal  of 
the  Franklin  Institute,  concerning  the  application  of  the  reaction 
breakwater  principle  as  applied  to  the  Southwest  Pass,  Mississippi 
River  (p.  5): 

From  a  depth  exceeding  40  feet,  the  bed  rises  14  feet  in  less  than  1  mile,  or  1  foot 
on  360,  thence  it  flattens  in  the  next  2  miles  to  1  on  690,  running  nearly  level  for 
several  thousand  feet  and  suddenly  dropping  off  with  an  outer  slope  of  about  1  on  12 
to  the  35-foot  contour.    Thence  it  deepens  rapidly  to  over  70  feet  within  a  half  mile. 

This  profile  is  characteristic  of  a  delta  bar  rolled  seaward  by  a  sedimentary  river. 
All  the  material  passing  over  it  must  first  be  dragged  up  the  inner  slope  by  friction 
or  be  carried  in  suspension  by  the  ebb  stream.  With  the  bar  removed  the  resistance 
to  the  transportation  of  sediment  would  be  greatly  reduced,  and  if  a  lateral  instead 
of  a  longitudinal  movement  be  imparted  to  it,  the  path  will  also  be  shortened  and 
the  work  required  of  the  current  be  still  further  dimiiiiKshed.  In  short,  the  bar 
would  be  rolled  over- laterally  instead  of  being  pushed  out  into  the  Gulf  in  front  of 
the  jetties. 

This  inner  slope  up  which  the  material  has  to  be  dragged  has  a 
maximum  grade  of  1  foot  in  360. 

Under  the  supposed  conditions  after  improvement  a  quantity  of 
material  arriving  at  C  (fig.  1)  to  be  rolled  sideways  would  have  to  go 
on  about  the  line  CD,  which  from  the  40-foot  contour  up  to  the  20- 
foot  contour,  has  an  average  slope  of  1  on  125  and  a  maximum  much 
steeper.  Considering  the  fact  that  the  cross  current  can  hardly  be  as 
strong  as  the  direct  ebb  current,  it  is  difficult  to  see  how  ^'the  work 
required  of  the  current"  will  thereby  "be  still  further  diminished." 
This  part  of  the  theory  therefore  does  not  appear  very  reasonable. 
It  has  never  been  given  a  practical  test. 

The  Aransas  Pass  structure  is  claimed  as  a  test  and  a  successful  one, 
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but  it  has  hecii  shown  above  that  it  is  not  a  test  of  the  reaction  ))reak- 
water  theory  at  all,  as  it  is  on  tlie  wron<^  side  of  the  cliannel  and  has  a 
very  extensive  (U'.  facto  jetty  as  a  mate. 

The  chiinis  made  for  it  in  respect  to  not  moving  the  bar  seaward 
will  hardly  stand  examination. 

Professor  llaupt  says: 

*  *  *  The  bur  had  not  advanced  seaward  [1807]  ])ut  was  eroded  on  its  inner 
scarp,  wliicli  Ih  a  j^rcat  di^sideratuin  in  tliis  chtsH  of  work.  Now  [Fchniary,  1899] 
the  lli-foot  contours  are  cut  tlirou<j:h  and  but  a  few  liundred  feet  separate  tlie  15-foot 
contours,  etc.    (Document  {g)^  j).  140.) 

This  statement  is  correct  so  far  as  it  goes,  but  it  fails  to  state  that 
the  erosion  of  the  inner  scarp  had  not  at  that  time  moved  the  bar  sea- 
ward because  it  had  hoiiped  up  the  sand  on  top  of  it,  and  that  when 
this  was  scoured  out  and  l)etter  depths  obtained  the  material  was  carried 
out  to  the  outer  scarp  and  deposited,  thus  advancing  the  bar  seaward, 
the  18-foot  contour  outside  having  moved  seaward,  as  shown  above, 
about  650  feet. 

JVIr.  AVisner  sa3^s: 

Particular  attention  is  called  to  the  fact  that  the  breakwater  at  Aransas  Pass  was 
constructed  under  the  plans  of  the  consulting  engineers,  without  causing  the  bar  to  be 
pushed  seaward  the  sHghtest  measurable  amount,  an  achievement  which  has  never 
been  accompHshed  at  any  other  port  on  the  Gulf  coast.    (Document  (/),  p.  820.) 

It  is  not  known  upon  what  evidence  this  statement  is  based.  It  was 
written  in  October,  1899,  although  at  the  time  of  the  Coast  Survey 
examination  of  the  entrance,  seven  months  before,  the  18  and  21  foot 
contours,  just  south  of  the  prolongation  of  the  breakwater,  had  each 
been  pushed  seaward  about  400  feet  (iigs.  2  and  5),  and  similar  condi- 
tions, to  a  less  degree,  had  been  shown  by  the  harbor  company's  sur- 
vey of  1897  (fig.  4).  ^ 

In  August,  1896,  the  point  of  controlling  depth  (fig.  3)  was  5,200 
feet  seaward  of  the  line  marked  "base"  on  fig.  6.  Six  months  later 
(fig.  4)  this  point  of  controlling  depth  had  moved  seaward  1,000  feet 
and  there  are  no  indications  whatever  of  the  bar  being  displaced  later- 
ally to  the  side  opposite  the  breakwater,  and  a  comparison  of  the  two 
maps  referred  to  indicates  simply  that  the  increased  current,  due  to  the 
concentration  of  flow  caused  by  the  two  jetties,  was  pushing  the  bar 
seaward. 

An  endeavor  to  lay  out  a  reaction  breakwater  at  Brunswick  Bar  in 
accordance  with  the  theory  of  Professor  Haupt  is  shown  on  fig.  7,  on 
the  line  E-F.  The  various  curves  are  proportional  to  those  used  at 
Aransas  Pass,  the  breakwater  being  enlarged  to  fit  the  larger  bar. 
This  is'  apparently  the  best  location  that  could  be  selected,  and  is  in 
the  closest  practicable  accord  with  the  theory. 

It  will  be  seen  that  it  produces  a  condition  of  affairs  totally  different 
from  that  at  Aransas  Pass.  At  Brunswick  the  drift  of  the  sand  is 
mostly  to  the  south,  although,  as  at  other  places,  there  is  a  movement 
in  both  directions.  While  the  sand  movement  is  considerable,  as 
shown  under  the  discussion  of  the  method  of  improvement  by  d^^na- 
mite,  yet  it  is  so  opposed  by  the  direction  of  flow  at  the  exit  that  the 
rate  of  change  in  the  channel  location  is  very  slow.  Assuming  the 
breakwater  to  be  built,  as  at  Aransas  Pass,  to  one  foot  above  Aigk 
water,  (Document  (e)  page  513,  par.  8),  its  cost  is  estimated  at 
11,833,778,  making  no  allowance  for  extra  foundation  to  prevent 
undermining. 
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Assuming  such  a  breakwater  to  be  constructed,  let  us  consider  what 
would  happen.  The  space  between  its  shore  end  and  the  shore  of 
St.  Simons  Island,  a  distance  of  about  2  miles,  is  now  free  to  the 
tidal  flow,  and  the  contours  show  northeast  channels  across  that  area, 
which  indicates  that  considerable  of  the  tidal  flow  takes  that  route. 

The  prevailing  winds  and  storms  from  the  northeast,  stirring  up  the 
sand  to  the  north  and  east  of  this  area,  must  inevitably  drive  it  into 
the  channel  the  same  after  the  construction  of  the  assumed  break- 
water as  it  does  now.  The  eroding  power  of  the  ebb  being  directed 
mostly  against  the  north  side  of  the  channel,  as  pointed  out  above,  the 
sand  is  carried  out  to  sea  almost  as  rapidly  as  it  is  deposited,  being, 
in  all  probability,  largely  distributed  on  the  south  face  of  the  north 
shoal,  near  the  bar  proper,  thus  causing  this  shoal  to  advance  to  the 
southward.  This  advance  is  also  increased  by  the  sand  that  is  driven 
directly  over  this  part  of  the  shoal  from  the  northeast.  With  the 
breakwater  in  position  this  latter  contribution  to  the  southward  growth 
of  the  shoal  would,  for  a  time  at  least,  be  cut  off,  and  the  shoal  could 
be  expected  to  advance  for  a  time  somewhat  more  slowly;  but  there  is 
little  to  indicate  that  it  would  stop  advancing,  much  less  than  it  would 
wear  away  to  permit  the  channel  to  follow  along  the  line  of  the  break- 
water. In  fact,  the  area  under  the  lee  of  the  breakwater  (the  latter 
being  assumed  as  raised  to  high  water)  would  apparently  be  a  pro- 
tected spot  where  sand  could  settle  and  its  accumulation  would  gradu- 
ally force  the  channel  to  the  south,  eventually  leaving  the  breakwater 
out  of  the  question. 

And  even  if  the  channel  happened  to  be  at  present  so  shaped  that 
the  breakwater  could  be  located  with  proper  curves  immediately  along- 
side of  it,  or  if  by  some  fortuitous  chance  the  channel  should  change 
so  as  to  follow  the  breakwater,  there  is  apparently  not  the  slightest 
obstruction  to  the  above-mentioned  gradual  deposition  of  sand  north 
of  the  channel  opposite  the  inner  portion  of  the  breakwater,  and  just 
so  soon  as  this  occurs  there  is  absolutely  nothing  to  prevent  the  chan- 
nel turning  off'  to  the  south  away  from  the  breakwater. 

To  imitate  the  conditions  as  the}^  now  exist  at  Aransas  Pass  and  con- 
struct a  south  jetty  to  reproduce  conditions  caused  by  the  head  of 
Mustang  Island  and  the  old  Government  jetty,  including  Mr.  Wisner's 
spur  out  to  the  wreck  of  the  Mary,  would  require  a  jetty  above  high 
water  from  the  shore  near  the  point  A  out  to  somewhere  near  the 
point  marked  M  (fig.  7),  the  distance  from  M  to  the  outer  end  of  the 
breakwater  bearing  the  same  relation  to  the  distance  from  the  shore 
of  St.  Simons  Island  to  the  outer  end  of  the  breakwater  as  the  corre- 
sponding distances  at  Aransas  Pass  bear  to  each  other.  This  spur 
jetty,  from  A  to  M,  would  be  nearly  3i  miles  long,  and  if  built  only 
to  low  water  would  cost  $1,300,000. 

Supposing  this  arrangement  to  be  adopted,  we  then  have  a  total  cost 
of  over  $3,000,000,  with  the  necessity  of  the  ebb  current  handling  all 
the  sand  driven  into  the  channel  from  the  northeast  through  the  large 
gap,  and  with  no  protection  of  the  channel  against  its  being  driven  too 
close  to  the  breakwater  in  its  outer  half  by  sands  driving  northward 
during  southeasterly  storms. 

The  sequence  of  events  under  this  construction  would  probably  be 
about  as  follows:  During  northeast  weather  sand  would  be  driven  into 
the  channel  and  carried  seaward.  The  south  jetty  or  spur  would  hold 
the  channel  close  to  the  inner  half  of  the  breakwater,  and  the  curve  of 
the  outer  half  would  probably  also  keep  the  channel  alongside  of  it. 
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Most  of  the  sand  would  1)0  deposited  in  ihv,  opc.n  spacci  soutli  of  [\iv. 
outer  half  of  the  breakwater.  lkMn<»*  under  tlie  lee  of  the  latter,  il 
would  not  be  driven  soutiiward  at  the  normal  rate  in  northeasterly 
weather,  but  southeast  winds  would  be  free  to  drive  it  northward  and 
thus  narrow  the  ehannel.  Some  of  it  would  inevitably  ^o  seaward  and 
form  a  new  bar.  On  the  whole,  the  outlook  would  be  decidedly 
unpromisino-.  But  even  supposino-  that  a  channel  of  a  certain  dei)tli 
that  could  be  dei)(Mid(Hl  upon  would  be  cnnited,  the  arranj^emcnt  would 
be  radically  deficient  in  two  particulars,  viz: 

First,  the  ncH'cssities  of  connnerce  mi^ht  call  for  a  deeper  channel. 
The  only  way  to  provide  it  would  be  by  dred_<>ini:^,  and  tiicre  is  no 
positive  indication  that  any  less  dred^in<^  would  be  called  for  to  main- 
tain a  certain  increased  depth  than  would  be  called  for  without  any 
jetty  work  at  all.  The  initial  dredging  necessary  to  produce  a  given 
chaimel  would,  of  course,  be  less,  but  it  might  fill  in  at  such  a  rate  that 
the  total  dredging  for  maintenance  would  not  be  much  less  than  now. 
The  arrangement  would  not  protect  the  channel  as  twin  jetties  do. 

A  second  and  more  serious  objection  is  that  all  plans  for  increasing 
bar  depth  must  provide  for  their  extension  seaward.  A  small  increase 
in  the  length  of  the  breakwater  on  its  seaward  end,  with  the  corre- 
sponding increase  in  curvature  called  for  by  the  theory,  would  bring 
the  outer  half  of  the  breakwater  parallel  with  the  coast  or  directed 
toward  shore — a  condition  wholly  inadmissible. 

CONCLUSIONS. 

The  following  conclusions  may  be  reasonably  drawn  from  th'^  above 
discussion: 

First.  The  theory  of  the  reaction  breakwater  is  fatally  defective  in 
the  following  particulars,  viz: 

(a)  It  provides  for  no  force  or  resistance  to  hold  the  current  against 
the  breakwater.    Such  provision  would  usually  mean  a  second  jetty. 

(h)  Should  it  increase  the  depth,  such  increase  is  limited,  and  beyond 
that  an  undue  amount  of  dredging  would  probably  be  necessary. 

(c)  If  successful  in  deepening  the  channel  it  would  probably  move 
the  bar  seaward,  and  the  seaward  extension  of  the  works  appears 
impracticable. 

(d)  It  makes  no  provision  against  the  channel  being  driven  too  close 
to  the  breakwater  for  the  safety  of  itself  or  shipping  by  sand  coming 
from  the  opposite  direction,  or  by  the  current  being  directed  against 
the  jetty  in  accord  with  the  theory. 

Second.  The  only  apparent  example  of  such  construction  that  has 
been  tried  is  at  Aransas  Pass,  and  this  is  no  test  of  the  theory  at  all,  as 
the  breakwater  is  not  located  according  to  the  theory,  and  the  beneficial 
results  produced  are  not  the  result  of  the  reaction  breakwater  as  such, 
but  by  incomplete  twin  jetties. 

For  these  reasons  a  single  reaction  breakwater  is  not  recommended 
for  the  improvement  of  Brunswick  Bar. 

(4)  TWIN  JETTIES. 

The  theory  upon  which  converging  or  parallel  jetties  have  been  used 
is  about  as  follows: 

It  is  observed  that  between  the  headlands  inclosing  the  entrance  at 
most  tidal  harbors  there  is  a  very  deep  and  comparatively  narrow 
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gorge.  As  the  tidal  water  goes  seaward,  however,  it  is  free  to  spread, 
which  spreading  is  accompanied  by  great  shoaling.  Apparently  by 
building  jetties  with  a  width  on  the  bar  in  proportion  to  the  width  of 
the  gorge,  depths  sufficient  for  navigation  would  be  produced. 

Apparently  if  all  the  ebb  tide  is  concentrated  between  the  jetties  on 
the  bar,  and  their  width  apart  is  equal  to  that  of  the  gorge,  the  condi- 
tions of  the  latter  would  be  reproduced  on  the  bar.  This  would  require 
jetties  to  high  water.  Usually  the  depth  of  the  gorge  is  far  beyond 
the  requirements  of  navigation,  and  if  high-water  jetties,  with  the  width 
at  the  gorge  were  built,  not  only  would  unnecessary  depth  be  attained 
but  the  jetties  would  be  in  danger  of  undermining,  and  an  excess  of 
.sand  woul^be  carried  seaward,  with  the  danger  of  forming  a  new  bar. 
Moreover,  jetties  to  high  water  are  expensive  to  build  and  difficult  to 
maintain.  Jetties  can  be  built  of  small  rock  to  about  low- water  mark, 
but  above  this  point  the  violence  due  to  storms  increases  very  rapidly, 
so  that  larger  blocks  and  more  expensive  construction  are  needed. 

In  view  of  these  facts  the  width  between  jetties  on  the  bar  has  gener- 
ally been  made  greater  than  at  the  gorge,  and  the  height  has  gen- 
erally been  limited  to  near  low-water  mark.  With  this  system  of 
construction,  however,  it  has  been  found  on  the  South  Atlantic  coast 
that  the  scouring  effect  has  generally  not  only  failed  to  reproduce  the 
depths  at  the  gorge,  but  has  not  produced  depths  great  enough  for 
navigation.  A  very  important  object  has,  however,  been  attained  by 
such  jetties,  i.  e.,  the  channel  location  has  been  fixed  so  that  very  satis- 
factory dredged  channels  can  be  maintained,  making  it  possible,  at 
comparatively  moderate  cost,  to  widen  and  deepen  such  channels  as  the 
needs  of  navigation  require.  Charleston,  S.  C,  is  a  good  example  of 
this.  Here,  though,  the  jetties  were  long  under  construction,  and  to 
some  extent  pushed  the  bar  seaward,  and  failed  to  entirely  scour  out 
the  desired  channel,  yet,  by  the  aid  of  dredging,  the  channel  originally 
planned  has  been  created,  and  its  maintenance  involves  only  a  compara- 
tively small  expense,  and  the  estimates  for  very  materially  deepening 
it  are  quite  moderate. 

The  principal  benefit  of  this  system  is  certainty  of  results  and 
definite  location  of  channel.  On  the  other  hand,  it  is  not  Improbable 
that  in  some  cases  the  interest  on  the  cost  of  the  jetties  added  to  the 
cost  of  the  dredging  actually  done  would  have  created  and  maintained 
channels  superior  to  those  produced.  This  is  a  question  of  fact,  which 
must  be  determined  and  estimated  for  in  each  particular  case,  a^  the 
conditions  always  vary.  At  Charleston  the  jetties  have  cost  about 
$4,000,000,  which  cost  includes  about  2,200,000  cubic  yards  of  dredg- 
ing, the  cost  of  which  has  been  about  $400,000.  The  jetties  have  caused 
a  scour  of  about  3,000,000  cubic  yards,  which,  however,  is  distributed 
over  a  channel  with  a  width  unnecessar}^  for  navigation.  The  interest 
on  the  cost  of  the  jetties  at  3  per  cent  amounts  annually  to  $108,000. 
This,  together  with  the  cost  of  the  dredging  actually  done,  would  prob- 
ably have  paid  for  enough  dredging  to  have  created  and  maintained  a 
better  channel  than  now  exists,  but  possibly  not  so  definite  as  to  loca- 
tion and  perhaps  more  variable  as  to  depth. 

The  Charleston  jetties  have  been  left  low  near  the  shore  for  the 
double  purpose  of  economy  in  construction  and  to  freely  admit  the 
flood  tide  to  avoid  reduction  in  the  tidal  prism.  It  is  not  unreasonable 
to  believe  that  the  quantity  of  dredging  necessary  and  the  quantity  of 
sand  that  has  been  scoured  seaward  has  been  materially  increased  by 
sands  driven  over  the  low  portion  of  the  north  jetty  by  northeast 
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storms.  Such  sand  may  ))g  oxpcctod  to  ])c  driven  into  the  channel, 
usually  over  both  jetties,  if  they  are  left  low,  even  thouj^h  the  pie- 
dominance  of  sand  movement  is  decidedly  in  one  direction.  Jetties 
built  to  a  hei<^ht  sullicient  to  stop  the  sand  How  from  both  sides  and 
also  hij^h  enou<^h  to  control  the  tidal  flow  should  ])e  expected  to  repi-o- 
duce  at  the  bar  the  depths  at  the  gort^e,  which  dc^pths  may  be  reduced 
by  increasing  the  width  of  the  jetties,  in  which  case  the  material 
moved  seaward  to  form  a  new  bar  is  limited  to  that  originally  found 
between  the  jetties  and  is  not  subject  to  constant  increase  by  sand 
coming  over  the  jetties. 

Apparently  the  only  examples  of  such  high-tide  jetties  in  the  United 
States  are  at  Sabine  Pass  and  Galveston,  Tex.,  and  Yaquina  l>ay, 
Oregon,  and  at  the  latter  place  only  is  the  tidal  range  of  any  magnitude. 
These  jetties  at  Yaquina  Hay  have  increased  the  depth  from  7  feet  to 
15  feet  at  mean  low  water,  and,  so  far  as  the  records  show,  without 
as  yet  producing  any  new  bar  seaward  of  the  jetties.  The  peculiar 
tides  on  the  Pacific  coast,  however,  are  especially  favorable  to  the 
action  of  jetties. 

The  jetties  so  far  constructed  at  Cumberland  Sound  have  not  yet 
progressed  sufficiently  far  to  have  much  influence  upon  the  bar  depths, 
and  those  at  the  St.  Johns  River,  Florida,  are  only  partly  completcnl, 
but,  considering  present  prices  for  dredging  rather  than  those  obtain- 
able when  the  projects  were  made,  the  indications  at  both  places  are 
that  a  better  channel  could  have  been  secured  by  dredging  than  by  jet- 
ties at  the  same  ultimate  cost. 

Brunswick  Bar  is  especially  unfavorable  for  jetty  construction,  and 
especially  favorable  for  dredging.  The  lines  A-B  and  C-D  (fig.  7)  would 
constitute  a  properly  located  pair  of  jetties  for  the  improvement  of 
this  bar,  the  distance  apart  being  about  4,000  feet,  which  is  wide 
enough  for  safety  against  undermining,  and  would  be  expected  to  give 
depths  increasing  with  the  heights  to  which  the  jetties  are  built. 
These  jetties,  however,  are  very  long,  the  south  jetty  being  about 
30,000  feet  and  the  north  jetty  about  25,000  feet.  The  cost  of  high- 
tide  jetties,  which  might  be  expected  to  create  and  maintain  an  amj^le 
channel,  would  be  prohibitory.  Jetties  to  low  tide  could  be  expected 
merely  to  preserve  the  channel  location  and  reduce  the  cost  of  dredg- 
ing. The  estimated  cost  of  these,  as  stated  above,  is  $1,311,810  for 
the  north  jetty,  and  $1,517,798  for  the  south  jetty,  making  an  aggre- 

fate  of  $2,829,608.  The  interest  on  this  sum  at  3  per  cent  would  be 
84,888.24  per  annum,  or  probably  much  more  than  enough  to  annu- 
ally create  by  dredging  the  channel  depths  and  widths  required  by 
the  act. 

For  this  reason  the  improvement  of  Brunswick  Bar  by  twin  jetties 
is  not  recommended. 

(5)  DREDGING. 

The  objections  that  have  hitherto  existed  against  dredging  ocean 
bars  are  based  largely  upon  the  meager  results  obtained  by  expending 
small  amounts  in  creating  narrow  channels  to  be  soon  filled  up  by 
drifting  sands.  Nowhere  in  this  country  has  dredging  been  tried  on 
a  scale  at  all  commensurate  with  the  large  sums  expended  on  other 
methods.  Nowhere  has  enough  bar  dredging  been  done  to  determine 
the  very  probable  fact  that  persistent  dredging  will  gradually  cause  a 
concentration  of  the  tidal  flow  in  the  dredged  channel  accompanied  by 


1702     EEPORT  OF  THE  CHIEF  OF  ENGINEEKS,  U.  S.  AEMY. 

a  shoaling  elsewhere  on  the  bar  and  a  very  valuable  scour  in  the  chan- 
nel itself. 

As  was  shown  above,  under  the  head  of  "Dynamite,"  the  partial 
improvement  of  Brunswick  Bar  by  dredging,  while  it  has  been  very 
expensive  as  to  the  rate  per  cubic  yard,  has  been  quite  successful  as 
to  the  permanence  of  the  improvement.  The  present  conditions  of 
the  channels  are  shown  on  fig.  8,  which  indicates  only  a  very  slight 
deterioration  since  the  time  of  the  previous  survey,  shown  on  Map  O. 

The  recent  improvements  in  dredging  machinery  have  reduced  the 
cost  of  this  class  of  work  to  very  low  figures.  At  Liverpool  dredging 
on  a  large  scale  has  been  done  at  2i  cents  per  cubic  yard,  counting 
everything  except  interest  and  depreciation  of  plant.  This  sand  was 
carried  to  sea  and  dumped  4  miles  from  the  place  of  dredging.  At 
Natal,  South  Africa,  similar  dredging  has  been  done  at  4^  cents  per 
cubic  yard,  working  in  free  sand  and  depositing  the  dredged  material 
from  1  to  2  miles  at  sea.  This  price  includes  cost  of  dredges,  interest 
on  cost,  and  maintenance. 

All  things  considered,  in  the  present  state  of  the  science  of  bar 
improvement,  dredging  appears  to  be  by  all  means  the  most  econom- 
ical and  satisfactory  method  for  work  at  this  place. 

The  sailing  lines  of  the  present  or  Goodyear  channel  are  shown  along 
the  line  G-H  (fig.  7).  This  channel  can  be  improved  to  26  feet  at  mean 
high  water  for  a  width  of  200  feet,  the  figures  required  by  the  act,  by 
the  removal  of  272,136  cubic  yards,  which,  at  15  cents  per  cubic  yard, 
would  cost  140,820.40.  This  channel,  however,  is  unnecessarily  crooked 
and  the  sailing  ranges  unnecessarily  numerous.  A  harbor  of  the  prob- 
able importance  of  Brunswick  should  have  a  straight  range  over  the 
bar,  in  line,  if  possible,  with  the  light-house.  Such  a  range  is  shown 
on  the  line  K-L  (fig.  7).  A  channel  of  the  above  dimensions  on  this 
line  will  require  the  removal  of  431,000  cubic  yards,  which,  at  15  cents 
per  cubic  yard,  would  cost  $64,650.  The  exact  line  for  dredging,  how- 
ever, should  be  determined  by  conditions  existing  when  the  dredging 
is  begun.  It  is  quite  probable  that  a  more  advantageous  line,  slightly 
farther  to  the  south  of  the  line  K-L,  may  exist  in  the  near  future. 

The  mere  creation  of  the  channel  called  for  in  the  act,  while  it  will 
temporarily  aid  shipping  entering  Brunswick  Harbor,  will  not  be  suf- 
ficient for  the  needs  of  commerce.  The  channel  will  require  mainte- 
nance, and  it  should  also  be  located  with  reference  to  future  widening 
and  deepening.  With  these  facts  in  view,  mere  provision  for  the  crea- 
tion of  the  channel  called  for  would  be  an  unwise  policy.  Provision 
should  be  made  for  the  economical  creation,  maintenance,  and  increase 
of  the  channel.  This  can  best  be  done  by  the  construction  and  opera- 
tion of  a  suitable  dredge  owned  by  the  Government.  Should  the 
channel  suddenly  shoal  such  a  dredge  will  always  be  available  for  deep- 
ening it,  whereas  if  contract  work  is  depended  upon  a  great  deal  of 
time  would  be  lost  in  advertising  and  getting  a  suitable  dredge  to  the 
ground,  in  addition  to  the  much  larger  appropriations  required  to  do 
the  work. 

Moreover,  there  are  strong  reasons  against  doing  any  ocean-bar 
dredging  by  contract.  The  class  of  dredges  required  for  this  work 
can  not  be  used  advantageously  for  any  other  class  of  work,  and  there 
is  no  ocean-bar  dredging  done  for  private  parties.  The  Government 
is  the  only  patron  of  seagoing  dredges.  Ordinary  dredging  is  done 
in  large  quantities  for  private  parties,  for  which  numerous  dredging 
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concerns  are  needed,  and  the  Government  is  only  one  client  out  of  many 
that  such  concerns  may  have,  and  there  is  room  and  opportunity  for 
real  competition  on  an  economical  basis. 

On  the  other  hand,  in  sea  dredt^ing-,  if  private  parties  own  the 
dredges  and  the  Government  has  work  for  them  all,  there  can  be  little 
competition.  If  there  are  enou<^h  dredj^es  for  competition,  a  number 
of  them  must  be  lying  idle  most  of  the  time,  the  expenses  of  which 
idleness  must  in  the  long  run  be  borne  by  the  Government.  There- 
fore the  Government  should  own  and  operate  such  seagoing  dredges 
as  are  necessary,  and  not  call  upon  contractors  for  such  work  at  all. 

A  special  reason  for  doing  this  particular  work  by  a  Government 
dredge  exists  in  the  fact  tliat  large  projects  for  dredging  on  the 
Atlantic  coast  are  now  under  way  and  in  contemplation,  aggregating 
probably  more  than  the  existing  dredges  can  handle  at  reasonable 
prices,  which  fact  will  require  the  construction  of  additional  dredges 
by  private  parties,  and  probably  result  in  great  increase  in  prices. 

For  these  reasons  it  is  recommended  that  an  appropriation  of  $150,000 
be  made  for  the  construction  of  a  dredge,  together  with  $25,860,  which 
is  the  estimated  cost  of  removing  the  above  431,000  cubic  yards  at 
6  cents  per  cubic  yard,  for  which  price  it  can  readily  be  done  after  the 
dredge  is  provided. 

There  are  appended  to  this  report  details  of  the  estimates  given 
above  (Appendix  No.  4),  and  a  copy  of  the  report  on  the  survey  of 
Brunswick  Bar,  by  Mr.  James  H.  Bacon,  assistant  engineer  (Appendix 
No.  6). 

Very  respectfully, 

Cassius  E.  Gillette, 

Cajptai/n  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U.  S,  A. 
(Through  the  Division  Engineer.) 

[First  indorsement  J 

U.  S.  Engineer  Office, 

Baltimore^  Md. ,  January  3,  1901. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

Without  indorsing  in  toto  all  the  views  of  the  district  engineer  as 
set  forth  in  his  able  and  lengthy  discussion  of  the  improvement  of 
Brunswick  Harbor,  I  do  concur  fully  with  him  in  the  opinion  that 
Brunswick  Harbor  outer  bar  is  peculiarly  adapted  for  improvement 
by  dredging.  I  also  concur  with  him  in  that  the  best  results  can  be 
obtained  in  the  most  economical  manner  by  the  method  he  suggests  of 
the  Government  itself  owning  and  operating  the  dredge  instead  of 
letting  the  work  by  contract.  I  would  suggest,  however,  that  in  addi- 
tion to  the  ^150,000  for  the  dredge,  sufficient  money  be  appropriated 
for  at  least  two  years'  operation,  instead  of  one  year's  as  recommended 
by  the  district  engineer.  In  other  words,  that  an  appropriation  of 
$200,000  be  made  for  the  construction  and  operation  of  the  dredge  for 
two  years. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 
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Appendix  No.  1. 

BRIEF  OF  MR.  C.  P.  GOODYEAR,  CONTRACTOR  WITH  THE  GOVERNMENT  OF  THE  UNITED 
STATES  TO  DEEPEN  THE  OUTER  BAR  OF  BRUNSWICK,  GA.,  BY  EXPLOSIONS  OF  DYNA- 
MITE ON  THE  BOTTOM  AND  UNDERNEATH  THE  BOTTOM  OF  SUCH  BAR,  AND  BY  THE  USE 
OF  AUXILIARY  MEANS  TO  SMOOTH  AND  LEVEL  THE  BOTTOM  OF  SUCH  BAR. 

I. 

Prior  to  1879  a  wide  and  deep  channel  entrance  through  the  outer  bar  of  Bruns- 
wick existed,  of  nearly  23  feet  at  mean  high  tide,  nearly  900  feet  wide,  the  depths 
being  nearly  uniform  for  a  distance  from  deep  water  on  the  inside  to  deep  water  on 
the  outside  of  said  bar  of  about  four  miles.  See  Lieutenant  (afterward  Commodore) 
Stockton's  report  to  the  Secretary  of  the  Navy  in  1826,  and  repojt  of  Commodores 
Claxton,  Woolsey,  and  Shubrick  to  the  Secretary  of  the  Navy  in  1837,  and  Coast 
Survey  reports  and  charts  from  1857  to  1879. 

II. 

In  1879  the  Sunbeam,  a  deep-draft  sailing  vessel,  sought  to  cross  the  outer  bar 
through  this  channel  upon  a  falling  tide,  and  was  wrecked  in  mid-channel,  where 
she  remained  long  enough  to  start  a  shoal,  reducing  the  depth  two  (2)  feet. 

xi  new  channel,  tortuous  and  difficult  of  navigation,  opened  around  such  shoal. 
The  wreck  in  a  heavy  storm  was  moved  to  the  south  and  west  several  thousand  feet, 
where  it  is  now  indicated  by  the  No.  3  black  or    Sunbeam  wreck  "  buoy. 

III. 

The  new  channel  thus  opened,  though  two  (2)  feet  had  been  lost,  answered  the 
purposes  of  the  commerce  of  Brunswick  existing  at  that  time,  but  in  1880  the  city 
commenced  to  grow  in  population  and  volume  of  commercial  business  rapidly. 

IV. 

In  October,  1889,  the  Alpharetta  Campbell,  a  large  vessel  loaded  with  railroad  spikes 
and  fastenings,  was  wrecked  in  this  remaining  channel,  and  the  hulk  thus  imbedded 
in  six  months  caused  such  shoaling  that  the  existing  channel  was  obliterated  and 
covered  by  the  north-breaker  shoals,  thus  barring  the  further  use  of  deep-draft  ves- 
sels in  the  commei'ce  of  the  port  and  threatening  grave  disaster  to  the  city  of 
Brunswick. 

V. 

At  this  period  the  best  available  depth  at  mean  high  tide  for  a  commercial  chan- 
nel over  the  bar,  which  consisted  now  of  a  continuous  shoal  extending  from  the 
north  breakers  on  the  north  to  the  shore  of  Jekyl  Island  on  the  southwest,  was 
composed  on  its  surface  of  a  series  of  shell  reefs,  with  underlying  strata  of  pure  blue 
clay,  and  was  limited  to  eighteen  (18)  feet. 

VI. 

Brunswick  had  grown  from  a  population  in  1880  of  2,900  to  10,000  in  1889,  and  its 
total  annual  exports  and  imports  of  1880  amounting  to  $1,711,(388  to  $7,900,838  in 

1889.  (See  report  of  Capt.  O.  M.  Carter  to  Secretary  of  War  for  1895,  page  1500, 
vol.  2,  part  2. )  This  flattering  increase  of  business  was  threatened  with  destruction 
unless  immediate  effort  were  made  to  restore  the  deep  water  upon  the  outer  bar. 

VII. 

I  aroused  the  city  authorities  to  the  importance  of  this  matter  in  the  spring  of 

1890,  with  the  result  that  a  survey  was  authorized  by  Congress,  which  began  in 
December,  1890,  and  was  concluded  in  June,  1891. 

vni. 

Meantime  the  volume  of  tonnage  over  the  bar  was  rapidly  increasing,  and,  due  to 
the  former  reputation  of  the  port  for  deep-water  facilities,  an  increasing  number  of 
deep-draft  vessels  were  being  chartered,  the  charterers  doubtless  unaware  of  the 
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changed  conditions  on  tiu>  hai-.  Th(>  inipo.s.sibllity  of  such  vcHHela  liiking  on  their 
full  spocilicd  cargoes,  and  llic  nunu'touM  long  (U'Iuvh  to  such  even  as  loaded  to  the 
reduced  draftH  designated  by  pilots  awaiting  extraordinary  snring  tides,  some  as  long 
as  seven  weeks,  led  to  vexations  controversies  between  snij)pers,  charterers,  and 
underwriters,  which  pointed  unfailingly  to  irreparable  loss  of  prestige  to  the  port. 

IX. 

Due  to  this  condition,  exports  and  imports,  which  were  $7,900,838  in  1889,  fell  in 
1890  to  17,363,167.    (See  Captain  Carter's  report,  1895,  vol.  2,  part  2,  page  1500.) 

X. 

Deeming  it  vital  to  our  commerce  that  immorliatc  steps  should  ho  taken  to  procure 
deep  water  on  tiie  bar  without  awaiting  the  slow  processes  of  procuring  ( lovernment 
aid,  I  urged  the  mayor  and  council  to  have  a  thorough  investigation  made  to  ascertain 
whether  it  were  possible  to  lind  a  deeper  channel  over  the  shoals  than  commerce  waa 
using. 

Such  an  investigation  hy  skillful  men  was  made,  demonstrating  that  from  the 
north  breakers  on  the  north  to  Jekyl  Island  on  the  south  no  better  water  could  be 
found  than  eighteen  (18)  feet  at  a  mean  high  tide.  I  then  urged  the  mayor  and 
council  to  procure  a  dredge  and  seek  temporary  benefit  by  that  means.  The  effort 
was  made,  but,  due  to  the  fact  that  all  the  sea  dredges  suitable  for  this  work  not  in 
use  elsewhere  were  either  at  Panama  or  Nicaragua,  it  was  impossible  to  procure  one. 

XI. 

1  then  urged  the  mayor  and  council  to  try  some  experiment»^with  a  view  to  tem- 
porary benefit.  They  did  not  feel  justified  in  expending  municipal  funds  upon  mere 
experiments. 

XII. 

I  then  thought  of  dynamite  as  a  tremendous  force  used  to  tunnel  mountains  and 
mines  and  to  make  railroad  cuts,  and  determined  to  make  an  application  of  this 
force  as  a  means  of  procuring  a  deepening  of  the  water  on  the  bar.  This  was  put 
into  effect  by  means  of  a  fund  of  $1,500,  raised  by  myself  and  four  other  gentlemen 
equally  enthusiastic,  to  make  the  experiment. 

Three  weeks'  explosions  revealed  a  marked  deepening  over  the  shoals,  and  the 
mayor  and  council  thereupon  provided  $0,500,  with  which  the  work  w^as  continued 
from  July  8  to  August  22,  1891,  resulting  in  the  procurement  of  an  increased  depth 
of  a  foot  and  a  half.  And  on  the  18th  of  August,  1891,  the  ship  Agra,  which  had 
been  detained  fifty-six  days,  and  but  for  this  improvement  would  have  been  com- 
pelled to  discharge  part  of  her  cargo,  crossed  the  bar  with  a  draft  of  twenty  feet  and 
nine  inches  without  touching. 

XIII. 

At  my  suggestion  further  w^ork  was  suspended  in  order  to  determine  whether  the 
results  obtained  were  to  be  permanent.  An  examination  on  November  24, 1891,  and 
another  by  the  Coast  Survey  in  June,  1892,  demonstrated  that  the  results%remained 
unchanged  and  were  permanent. 

XIV. 

In  the  spring  of  1892  the  financial  crisis  was  approaching.  The  mayor  and  council 
were  involved  in  the  common  calamity,  which  reached  the  proportions  of  bankruptcy 
in  1893,  and  were  unable  to  continue  the  work. 

XV. 

Satisfied  that  these  emergency  efforts  had  led  me  to  a  great  discovery  of  a  new  and 
powerful  force  for  the  dispersion  of  ocean  bars,  I  determined,  if  I  could  procure  any 
sort  of  legislation  from  Congress,  to  go  on  with  the  work. 

XVI. 

Experimental  legislation  was  procured,  and  on  August  5,  1892,  I  resumed  work, 
procuring  an  increased  depth,  but  not  such  as  entitled  me  to  compensation  under 
the  act. 
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XVII. 

Three  surveys  were  made  by  the  Government  engineers,  none  of  which  declared 
the  depth  required  by  the  act  or  depth  as  claimed  by  me,  but  vessels  were  now  con- 
tinually crossing  the  bar  of  drafts  demanding  the  depth  of  water  I  claimed. 

XVIII. 

By  the  experimental  legislation  referred  to,  the  statute  of  limitations  was  upon  my 
right  to  continue  operations  on  January  1,  1893. 

XIX. 

In  February,  1893,  I  sought  legislation  reimbursing  me  in  part  upon  a  quantum 
meruit  for  the  benefit  already  secured  to  the  commerce  of  the  port  and  permission  to 
continue  work  until  November,  1893.  The  former  was  not  granted,  but  the  latter 
was,  and  over  the  opposition  of  Captain  Carter,  of  the  Engineer  Corps,  who  then 
and  since  then  has  urged  the  people  to  abandon  support  of  my  work  upon  the  argu- 
ment that  no  large  appropriations  could  be  secured  for  the  improvement  of  Bruns- 
wick Bar  so  long  as  the  people  sustained  me  in  the  work  by  my  methods.  The 
people  chose  to  sustain  me  because  they  were  getting  improvement  yearly  which 
was  self-maintaining. 

XX. 

The  commerce  of  the  port  increased,  owing  largely  to  the  improvement  of  the  bar, 
from  $7,363,167  in  1890  to  $12,756,760  for  1891;  and  while  it  fell  off  in  1892  and  1893, 
owing  to  financial  depression  and  reduced  values  of  the  bulk  of  exports,  as  well  as  the 
prevalence  of  an  epidemic  of  yellow  fever,  the  figures  had  again,  in  1894,  amounted 
to  $13,489,831.  (See  Captain  Carter's  report,  vol.  2,  part  2,  pages  1493  and  1500, 
Chief  of  Engineers,  1895. ) 

XXI. 

In  June,  1893,  after  having  twice  raised  funds  for  prosecuting  the  work  and  deposit- 
ing twice  in  succession  in  banks  which  failed  before  I  could  draw  checks  against  the 
same,  I  raised  the  money  a  third  time  and  continued  work  until,  on  the  12th  of 
August,  1893,  I  was  forced  to  suspend  operations  by  the  yellow-fever  epidemic,  and 
was  unable  to  resume  until  September  4,  1894,  since  which  time,  with  short  inter- 
vals, due  to  financial  trouble  and  to  permit  Government  surveys,  I  have  steadily 
continued  to  work. 

XXII. 

There  have  been  nine  periods  of  suspension  of  work,  viz:  August  22, 1891,  to  August 
8,  1892;  from  January,  1893,  to  June,  1893;  August  12,  1893,  to  September  4,  1894; 
March,  1895,  to  May,  1895;  July  to  August,  1895;  December,  1895,  to  August,  1896; 
December,  1896,  to  August,  1897;  December,  1897,  to  September,  1898;  December, 
1898,  to  May,  1899. 

XXIII. 

Whenever  work  has  been  recommenced  there  has  been  increase  of  depth,  as  is 
clearly  shown  by  a  list  of  deep-draft  vessels,  showing  their  sailing  dates,  drafts,  rise 
of  tides,  tonnage,  &c.,  during  1891,  '92,  '93,  '94,  '95,  and  '96. 

XXIV. 

It  is  a  remarkable  feature  of  the  improvement  by  this  method  that  no  shoal  has 
formed  seaward  or  inward  during  the  progress  of  this  work.  The  littoral  currents 
created  by  winds  have  carried  the  material  southerly  in  north  and  northeast  winds, 
and  northerly  in  southeast  and  southerly  winds,  thus  building  natural  breakwaters, 
which  aid  in  controlling  currents  channelward  and  in  assuring  reasonable  perma- 
nence of  channel  depths. 

XXV. 

I  have  accidentally,  in  the  emergency  which  confronted  our  city  in  1890  and  1891, 
made  a  great  discovery  of  an  entirely  new  and  effectual  method  of  deepening  an  ocean 
bar.    I  challenge  investigation  of  all  recorded  history  of  harbor-deepening  since 
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harbor-dccpcnin^  wiia  l)(>«:un  1<>  show  :i  single  instiiiiro,  from  tlio  (biyR  of  the  Roman 
Empire,  at.  U'UHt.,  until  to-day,  whore  wilh  like  outlay  of  money  sneh  uniform,  eon- 
tinuouH,  and  Huch  eonsidtual)le  and  rapid  improvement  reoaoiiably  Helf-maintaiiiiiig 
like  this  haa  been  procured. 

XXVI. 

This  work  has  created  a  riv(>r  in  the  ojien  oc(>nn  five  miles  from  land,  not  injiirioiifily 
affeeted  by  atorm.s  or  eurrenls,  ten  leet  deeper  than  existed  when  1  commenced  work, 
at  the  pomt  where  the  channel  crosses  throu^^h  the  bar;  seven  feet  deeper  than 
existed  at  any  point  across  the  bar  when  I  commenced  work;  a  river  which  re(n]ires 
only  such  reasonable  and  moderatt^  out  lay  for  maintenance  as  is  re(iuired  for  all  ocean 
bars  which  are  successfully  de(>pened.  Jt  is  a  work  which  ranks  in  its  beneficial 
results  w'ith  the  successful  bar-deepening  in  this  and  other  countries,  which  has  been 
procured  hythe  outlay  of  millions  of  dollars,  and  no  such  results  except  with  genera- 
tions of  labor,  expenditure,  and  effort,  and  the  entailed  burden  of  fre(]uent  dredging 
to  maintiiin  depths  ])ro(!ured,  whereas  my  work,  while  showing  immediate  response 
to  efforts  to  further  deepen,  at  the  same  time,  when  left  to  itself,  reasonably  main- 
tains its  depth,  so  that  connnerce  can  steadily  use  it,  as  tested  by  long  intervals  of 
suspension  of  work  in  two  instances,  over  one  year  at  a  time. 

XXVII. 

This  is  the  second  instance  in  the  history  of  ocean-bar  deepening  in  this  country 
where  the  work  has  been  done  at  the  risk  of  the  contractor,  Mr.  Eads'  work  at  the 
Mississippi  passes  being  the  lirst. 

XXVIII. 

Parallels  and  differences  between  l\Ir.  Eads'  work  and  this: 

Mr.  Eads'  work  provided  for  ample  compensation  in  event  of  success  and  ample 
compensation  for  maintenance  yearly  for  twenty  years.  The  compensation  for  this 
work  has  been  small,  and  no  adequate  provision  for  maintenance  to  the  man  who 
created  the  channel  has  ever  been  made  by  Congress.  Mr.  Eads'  work  was  prose- 
cuted during  a  period  of  great  financial  depression.  This  work  has  progressed  during 
a  financial  panic  unsurpassed  in  the  country's  history. 

Mr.  Eads'  work  was  suspended  by  a  virulent  yellow-fever  epidemic.    So  was  mine. 

Mr.  Eads  was  compelled  to  overcome  general  opposition  and  professional  opposition 
and  the  opposition  of  contractors  in  like  fields  of -effort  by  established  methods  by  the 
only  weapon  available — namely,  success.    So  have  I. 

Pamphlets  were  published,  interviews  in  newspapers  were  had,  to  demonstrate  Mr. 
Eads  a  visionary  and  enthusiast,  and  predicting  his  failure.  The  same  was  true  of 
my  work. 

Mr.  Eads  was  forced  to  borrow  money  at  ruinous  rates  of  interest,  due  largely  to 
opposition  which,  not  content  with  publication  of  new^spaper  interviews  and  pamph- 
lets, sought,  by  personal  interviews  with  those  friends  of  his  likely  to  help  him,  to 
deter  them  by  the  weight  of  professional  opinion  and  prediction.  The  same  was  true 
of  my  work. 

Mr.  Eads  demonstrated  the  success  of  his  work  to  Congress  in  the  face  of  adverse 
reports,  and  was  paid  as  upon  a  quantum  meruit  for  services  performed  to  commerce, 
in  advance  of  technical  compliance  with  the  contract,  and  afterward  complied  with 
his  contract,  which  is  true  of  this  work. 

Mr.  Eads'  methods  had  been  tried,  notably  at  the  Danube  delta,  in  Europe,  and 
were  in  no  sense  new.  Mine  was  the  first  effort  to  deepen  an  ocean  bar  with  dyna- 
mite as  the  main  agent.    Both  were  successful. 

Mr.  Eads  was  unauthorized  by  legislation  specifically  to  use  a  dredge  as  an  auxil- 
iary aid  to  the  main  method,  namely,  jetty  control  of  the  current.  Did  use  a  dredge. 
A  board  of  army  engineers  declared  it  a  proper  auxiliary  aid,  inferentially  declaring 
it  a  proper  auxiliary  to  any  scheme  of  harbor  deepening,  and  have  steadily  used  it 
since  in  all  schemes  of  harbor-deepening  under  their  control. 

I  was  commanded  to  use  auxiliary  means  for  smoothing  the  bottom  of  the  bar. 
Among  other  means  I  have  for  three  of  my  eight  years'  work  used  a  dredge.  It  has 
been  recognized  as  a  proper  auxiliary  with  full  knowledge  of  its  use  by  the  depart- 
ments, and  I  have  been  paid  as  Mr.  Eads  was.  Of  the  ten-foot  gain  in  depth  at  point 
where  new  channel  crosses  bar  Dut  two  feet  have  been  obtained  while  a  dredge  was 
used,  and  eight  feet  were  obtained  before  its  use. 

It  follows  that  there  is  but  one  precedent  for  my  work.  His  legislation  stood  upon 
its  own  merits.    No  rules  of  Congress  were  applied.    New  rules  were  created  for  new 
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methods  of  contract  and  execution.  It  was  recognized  as  an  act  of  justice  to  Mr. 
Eads  that,  in  event  he  succeeded  over  the  opposition  and  prediction  of  professionals 
and  laymen,  he  should  retain  charge  of  the  channel  be  had  created  and  be  allowed 
a  reasonable  yearly  sum  for  its  maintenance.  So  should  it  be  in  my  case.  In  no 
event  should  such  a  channel  thus  created  be  taken  from  the  man  whose  life  has 
largely  entered  into  its  construction,  whose  pride  in  it  is  a  strong  guarantee  of  its 
maintenance,  and  placed  in  control  of  engineers  of  the  Army  who  have  predicted  its 
failure  from  the  first  effort  in  1891,  and  who,  compelled  to  admit  its  success,  now 
predict  failure  to  maintain. 

XXIX. 

It  has  been  asserted  by  parties  who  can  have  no  motive  but  to  create  prejudice  and 
take  this  work  from  my  control  after,  at  my  risk  and  with  my  money,  I  have  proved 
it  a  success,  after  eight  years  of  effort  and  sacrifice,  in  the  hope  that  they  may  in 
some  way  realize  by  carrying  this  work  to  a  further  success,  not  at  their  own  risk, 
but  by  contracts  with  the  Government  for  the  removal  of  so  many  cubic  yards  of 
material,  that  I  have  been  paid  excessive  amounts;  that  I  have  abandoned  my  orig- 
inal methods;  that  the  material  is  not  as  represented. 

XXX. 

To  the  first  of  thef=e  propositions,  that  I  have  been  paid  excessive  amounts,  the 
answer  is  that  the  enterprise  when  all  moneys  have  been  paid  leaves  me  heavily  in 
debt,  with  a  lucrative  law  practice  and  clientage  necessarily  abandoned,  with  my 
home  heavily  mortgaged;  that  no  work  of  equal  magnitude  has  ever  been  accom- 
plished before  in  this  or  any  other  country  for  less  than  $500,000,  ranging  from  that 
to  $12,000,000.  A  tabulated  statement  accompanying  this  brief  shows  the  average 
cost  for  a  single  foot  of  gain  in  depth  in  this  country  has  been  more  than  a  third 
more  than  the  Government  pays  me  for  seven  feet  of  gain  in  depth. 

XXXI. 

To  the  second  proposition,  that  I  have  abandoned  my  original  method,  namely, 
the  use  of  dynamite,  the  answer  is  simply  that  it  is  untrue.  Dynamite  has  always 
been  used  at  each  renewal  of  work,  of  which  hundreds  of  people  in  Brunswick  are 
reputable  witnesses. 

'  XXXII. 

That  the  material  is  not  shell,  gravel,  and  sand  compacted  in  concrete  mass  on 
surfac^e  and  nonerosive,  underlaid  by  a  stratum  of  blue  clay  of  five  to  six  feet  depth, 
through  which  I  have  now  happily  gone  into  a  new  stratum  of  shell  and  sand,  except 
where  I  seek  to  widen  channel,  is  proved  by  the  testimony  of  a  number  of  the  best 
citizens  of  Brunswick,  filed  with  Commerce  Committee  of  Senate  and  River  and 
Harbor  Committee  of  House  of  Representatives,  and  by  oflicial  report  of  a  survey 
made  under  Captain  Carter's  direction  in  1891,  from  which  I  quote: 

* '  The  material  of  the  surface  of  the  bar  consists  of  about  70  per  cent  of  medium 
gray  sand  and  30  per  cent  of  broken  shell,  with  traces  of  fine  gravel,  or  rather  of  a 
coarser  sand.  This  material  is  only  three  or  four  feet  in  thickness,  and  beneath  it  is 
found  a  dark-blue  sticky  mud,  the  depth  of  which  is  unknown,  but  is  probably  very 
great." 

XXXIII. 

But  if  it  had  been  true  that  I  had  made  large  profits  from  this  successful  new 
method  of  deepening  an  ocean  bar,  which  can  not  be  patented  because  the  principle 
involved  was  patented  for  use  of  dynamite  for  another  purpose,  the  question  should 
be,  What  has  this  method  saved  the  Government?  For  what  does  the  Government 
maintain  a  costly  Patent  Office,  except  to  protect  men's  brains  and  thereby  enable 
them  for  a  term  of  years  to  reap  large  profit  from  their  inventions?  In  what  partic- 
ular does  such  protection  differ  in  principle  from  the  application  of  a  device  to  infi- 
nitely cheapening  the  cost  of  deepening  outer  bars?  And  why  should  not  the  man  who 
has  succeeded  beliberally  rewarded  for  his  eight  years  and  a  half  of  effort  and  danger 
and  financial  struggle,  opposed  by  the  conservatism  of  laymen  and  professionals,  and 
forcing  recognition  of  the  great  value  of  the  work  by  yearly  increase  of  draft  and  ton- 
nage of  vessels  and  the  quadrupling  of  the  commerce  of  Brunswick  in  five  years? 
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XXXIV. 

Thorcprtrt of  II.  L.  Mariiidiii,  the  ( .llicer  of  the  CoaRtiuid  Ooodclic  Survey  detaiJod 
to  survey  this  outer  bur  hy  the  Sfcrrlary  of  War,  tiled  on  the;  Ith  <hiy  of  December, 
1st)!),  shows  Ji  conliiiuous  channel  throu^di  tlie  bar  of  25  feet  and  over  at  mean  hi^di 
tide,  over  bM)  feet  in  \vi(Uh  at  the  narrowest  i)()int,  and  of  24  feet  deep  and  over  at 
mean  hi«,di  title,  over  250  feet  in  width  at  the  narrowest  point,  or  an  excess  df  widths 
of  those  depths  over  tlie  contract  requirements  at  tlie  narrowest  point  of  50  feet. 

XXXV. 

The  increased  draft  of  vessels  detained  before  I  commenced  work  for  favorinj;  tides 
of  17  feet  <lraft  and  over,  from  1 1  in  1S90  to  220  in  1898;  of  tonna<,'e  of  those  drafts, 
1(),572  tons  in  1S90  to  210,S:>1  tons  in  lSt)8;  the  increased  commerce  of  Rrunswick 
from  $5,()00,000  in  1893  to  $21,508,270  in  1898,  compiled  from  board  of  trade  records 
of  Brunswick  in  tabulated  form,  accompanies  this  paper  and  tells  a  wonderful  story 
of  jj;rowth  due  to  increased  channel  di'pths  in  a  period  of  linancial  depression,  the 
percentages  of  commercial  increase  being  great^^r  than  for  any  port  on  the  entire 
coast  of  the  United  States  for  the  same  period  of  time. 

XXXVI. 

An  accompanying  paper  shows  the  opinion  of  Mr.  Elmer  L.  Corthell,  as  eminent  a 
riparian  or  maritime  engineer  as  lives  in  this  or  any  country,  of  my  methods;  and 
also  the  opinion  of  J.  A.  Bryan,  a  dredging  contractor,  of  the  value  of  this  work; 
also  extracts  from  standard  works  upon  river,  harbor,  and  bar  deepening,  laying 
down  j)ropositions  applicable  to  such  work,  demonstrated  to  be  true  by  wide  experi- 
ence of  eminent  engineers  in  all  parts  of  the  world. 

XXXVII. 

THE  DIFFICULTIKS  ENCOUNTEKED  IN  OCEAN-BAK  DEEPENING. 

The  engineer  w  ho  seeks  to  tunnel  a  mountain,  dig  a  railroad  cut,  throw  up  a  rail- 
road embankment,  or  do  any  engineering  work  on  land,  has  a  problem  which,  after 
certain  investigations,  may  be  mathematically  figured  out,  at  a  given  maximum  of 
cost  and  a  maximum  of  time  within  wdiich  to  complete. 

Not  so  with  the  riparian  engineer  dealing  wdth  the  problem  of  ocean-bar  deepening. 
His  work  is  hidden  by  the  ocean,  the  most  poAverful  and  complex  force  existent, 
whose  tides  are  high  or  low,  as  affected  by  attraction  of  moon  and  sun,  by  barometric 
conditions,  by  winds,  which  not  only  affect  the  height,  but  the  direction  of  the  cur- 
rents. The  conformation  of  the  shore  lines  also  affects  the  tidal  range.  Each  ocean 
bar  must  be  studied  by  itself,  for  each  has  peculiarities  created  by  the  local  condi- 
tions. The  conformation  of  the  shore  line,  the  tidal  basin  and  its  area  and  capacity 
for  holding  water,  the  portion  of  the  water  contained  in  the  tidal  basin  which  finds 
outlet  to  the  ocean  on  each  ebb  tibe,  the  depth  of  water  and  its  width  in  the  gorge 
between  the  islands  or  land  entrance  from  the  ocean,  and  thus  its  scouring  capacity 
if  it  could  be  projected  through  the  outer  bar  instead  of  being  dispersed  over  wide 
areas  of  shoals  in  its  progress  on  the  ebb  tide  to  the  ocean;  whether  in  the  history  of 
the  bar  and  harbor  there  has  been  increase  or  decrease  of  the  area  and  capacity  of  the 
tidal  basin,  the  emptying  of  which  on  the  ebb  tibe  must  be  relied  upon  for  the  vol- 
ume and  velocity  of  current  required  to  reasonably  maintain  a  channel  once  secured 
through  the  outer  bar;  what  changes  have  occurred  or  are  occurring  upon  the  bar 
itself,  due  to  what  causes;  the  prevailing  winds,  the  proportion  from  each  point  of 
the  compass,  and  the  effect  of  such  winds  upon  the  ocean  and  tidal  currents;  whether 
the  conditions  are  such  as  to  warrant  the  erection  of  artificial  walls  or  jetties  to  give 
direction  to  the  volume  of  water  from  the  gorge  in  a  definite  line  through  the  outer 
bar;  whether  such  works  will  not  shut  out  too  much  of  the  flood  tide  from  the  tidal 
basin,  thereby  weakening  the  volume  and  velocity  of  current  upon  the  ebb  which  is 
necessary  to  maintain  any  channel  through  the  outer  bar,  and  if  not  a  source  of 
danger,  whether  it  is  justified  by  its  expense  or  whether  the  importance  of  the  port 
will  justify  such  outlay. 

These  are  but  a  part  of  the  data  necessary  for  a  determination  of  the  course  to 
adopt  in  procuring  a  reasonably  stable  channel  outlet  through  an  ocean  bar,  and  to 
be  studied  for  each  bar  by  itself.  To  this  must  be  added  knowledge  of  how  water 
runs,  how  it  exercises  its  erosive  power,  its  admiration  for  a  curve,  its  fashion  for 
deepening  the  concave  and  shoaling  the  conv^ex  side  of  -'i  bend  in  all  rivens;  the  fact 
that  the  estuaries  which  run  through  pure  mud  marshes  even  are  never  straight; 
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that  when  conditions  force  a  river  into  a  long,  straight  reach  the  depth  is  distributed 
equally  over  its  width,  and  thereby  and  for  other  reasons  it  is  shoaler  than  the  chan- 
nel portion  of  the  river  in  the  bend — a  fact  so  well  known  to  pilots  that  they  fre- 
quently navigate  rivers  about  which  they  have  no  knowledge  by  swinging  from  the 
concave  of  one  bend  to  the  concave  of  another. 

So  wide  of  the  truth  is  the  assumption  that  so  many  cubic  yards  dredged  from  a 
defined  channel  through  an  ocean  bar  will  furnish  the  desired  result  of  a  certain 
depth  and  width,  which  may  be  relied  upon  for  use  by  commerce,  that  the  instances 
are  rare  where  it  has  been  relied  upon  in  this  country  or  Europe,  or  used  except  as 
an  auxiliary  aid,  or  to  maintain  channels  procured  by  other  means.  In  every  instance 
in  this  country  or  Europe  where  dredging  is  relied  upon  to  procure  a  channel  it 
involves  the  expenditure  of  large  sums  in  dredging  plants  and  periodical  renewals  of 
dredging.  The  ocean  is  constantly  at  work  upon  erosive  material,  constantly  moving 
it,  and  the  problem  is  by  some  method  to  project  through  an  ocean  bar  a  sufficient 
volume  and  velocity  of  current  to  carry  the  material  in  suspension  through  the  ocean- 
bar  channel  to  ocean  depths  where  littoral  currents  will  distribute  it  and  it  will  do 
no  harm. 

XXXVIII. 

THE  PROBLEM  OF  OCEAN-BAR  DEEPENING  AS  APPLIED  ON  THE  OCEAN  BAR  OP 

BRUNSWICK,  GA. 

I  have  given  as  intelligent  study  to  the  problems  I  have  referred  to  as  confronting 
the  riparian  engineer  as  was  in  my  power,  both  from  standard  works  and  from  all 
intelligent  sources  of  local  information  touching  this  bar  and  its  history,  and  with 
this  and  my  personal  observation  and  study  of  it,  covering  a  period  of  twenty-eight 
years,  I  found — 

That  official  examination  from  1826  to  1879  showed  a  channel  through  this  outer 
bar  of  about  23  feet  at  mean  high  tide,  about  900  feet  wide,  maintained  by  a  channel 
through  the  gorge  between  the  islands  of  about  half  a  mile  wide,  of  maximum  depths 
of  72  feet  and  minimum  depths  of  31  feet  at  mean  low  water. 

Til  at  in  1879  a  deep-draft  sailing  vessel.  The  Sunbeam,  was  wrecked  upon  a  falling 
tide  in  this  900-foot  channel;  that,  as  is  always  the  case  with  an  obstruction,  a  shoal 
formed;  that  a  new  channel  opened  around  this  shoal,  tortuous  and  difficult  of  navi- 
gation, of  two  feet  less  depth  than  the  old,  seeking  outlet  seaward  of  the  wreck  and 
shoal  through  the  remains  of  the  old  channel. 

That  in  1889  another  vessel,  the  schooner  Alpharetta  Campbell,  heavily  loaded  with 
iron,  was  wrecked  and  sunk  near  the  edge  of  this  new  channel,  and  that  in  six 
months  this  channel  was  entirely  closed  to  commerce,  the  north  breakers  coming 
down  upon  and  obliterating  it,  leaving  as  an  outlet  for  vessels  only  the  best  water 
over  shoals  extending  from  the  north  breakers  to  the  south  breakers;  shoals  which 
were  nonerosive  by  the  currents,  composed  on  the  surface  of  shell,  sand,  and  gravel, 
cemented  together,  with  an  underlying  stratum  of  blue  clay,  equally  nonerosive, 
with  deepest  water  through  these  shoals  in  a  tortuous  channel  of  18  feet  at  mean 
high  tide.    This  material  was  very  difficult  of  removal  by  any  process. 

I  knew  of  my  own  knowledge  that  the  passage  between  the  islands  had  steadily 
widened,  and  learned  from  old  settlers  that  this  widening  process  had  been  going  on 
since  their  earliest  recollection.  An  official  examination  of  the  gorge  in  1891  showed, 
by  comparison  with  the  surveys  of  1857,  the  channel  in  the  gorge  had  not  only 
greatly  widened,  but  deepened  from  72  feet  maximum  and  31  feet  minimum  depths 
to  96  feet  maximum  and  58  feet  minimum  depths,  showing  as  a  necessary  conclusion 
that  more  water  was  coming  in  and  going  out  through  the  gorge;  that  the  tidal  basin 
had  therefore  increased,  giving  a  greater  volume,  and  therefore  greater  velocity  of 
current,  than  existed  when  a  23-foot  channel  900  feet  wide  was  maintained  across 
the  outer  bar.  The  increase  in  tidal  basin  is  not  only  proved  by  the  increase  in 
width  and  depth  of  water  passing  through  the  gorge,  but  also  by  the  invasion  of  salt 
water  upon  fresh-water  areas  in  the  inner  harbor — a  process  which  has  killed  large 
numbers  of  fresh-water  trees  on  the  banks  of  tidal  estuaries,  notably  at  Pyles  marsh. 
Such  process  of  invasion  of  the  salt  water  upon  fresh-water  areas  has  steadily  gone 
on  during  the  entire  28  years  of  my  life  here,  and  the  remains  of  fresh- water  trees  in 
tidal  areas  and  in  the  marshes  demonstrate  that  it  had  been  going  on  many  years 
before,  and  old  inhabitants  recall  wide  areas  that  were  fresh-water  lands  in  their 
childhood  that  are  salt  marsh  with  fresh- water  trees  dead  and  buried  in  the  marshes. 

I  learned  also  that,  due  to  the  broad  scope  of  waters  in  this  great  bend  of  the  coast, 
winds  from  the  north  and  northeast  created  southerly  currents,  and  from  south, 
southeast,  and  southwest,  nortlierly  currents.  I  reasoned  that  the  old  depths  and 
widths  of  current  in  the  gorge  having  maintained  a  channel  900  feet  wide  of  23  feet 
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deplli,  if  1  could  (>i)iMi  ji  brcjich  through  the  bar  iii<lu(;iiij^  suHicicnt  of  tliin  current 
from  the  through  it,  instead  of  itweHc^apo  over  wide  area.s  of  KiioalH  to  the  north 

and  Koulh,  itouj^ht  to  creale  and  reitMonably  maintain  for  cotuniercial  use  a  channel 
of  25  or  2(>  feet  (»f  depth  of  .'UK)  to 500  feet  wide,  even  if  there  had  been  no  increase  in 
the  capacity  of  the  tidal  basin  and  none  in  the  channel  wi<lthH  and  dei)tli.s  through 
the  p»r«;e,  i)nt  that  with  such  increase  demonstrated  by  tlui  odicial  survey  of  IH'Jl  it 
was  certain  that  such  a  channel  could  bo  reasonably  maintained,  if  once  obtained, 
w  ith  only  such  expenditure  for  yearly  maintcMiance  as  has  been  found  necessary  at 
all  ocean  bars  which  have  been  improved.  1  reasoned  that  tlu;  tnirrent  was  a  ^reat 
carrier  of  material;  that  these  currents  across  the  bar  created  by  the  w^inds  ought  to 
take  the  material  away  to  the  breakers  on  the  north  or  the  soutli  and  not  seaward  or 
inward  to  create  a  new  bar.  1  reasoned  that  every  portion  of  the  bar  which  I  could 
break  down  of  a  widt  h  great  iw  the  channel  wi<lth  between  the  islands  would  tend 
to  induce  tin*  water  to  st'ck  the  sea  channelward,  and  1  claim  that  deepening  for  a 
half  mile  wide  of  this  bar  has  been  valuable  and  necessary,  as  inducing  more  water 
channelward,  thereby  weakening  the  How  over  wide  areas  of  shoals  to  the  southeast 
and  northeast  and  through  swash  channels. 

If  this  claim  is  justilied,  and  1  see  no  escape  from  the  conclusion,  then  there  have 
been  removed  in  this  half  mile  width  through  thisbar  effectively  for  the  purpose  sought 
not  less  than  1 ,500,000  cubic  yards  of  material  during  the  i)rogress  of  my  work.  There 
has  also  been  a  gr(\it  widening  of  the  deep-water  contours  or  pockets  from  the  sea 
toward  the  bar,  and  from  the  gorge  between  the  islands  toward  the  bar,  as  I  believed 
would  be  the  case;  while  these  inner  and  outer  pockets  have  widened  and  deepened, 
the  north  and  south  breakers  have  built,  justifying  my  belief  that  the  currents  createcl 
by  winds  would  drift  the  material  out  of  the  channel  to  the  north  when  the  winds 
were  southerly,  south  when  the  winds  were  northerly. 

I  found  a  bar  with  a  channel  of  but  18  feet  at  mean  high  tide,  tortuous  and  diffi- 
cult of  navigation,  with  such  abrupt  turns  that  a  long  vessel  from  350  to  463  feet  in 
length,  such  as  now  frequently  cross  this  bar,  could  not  have  reached  the  sea  through 
it,  no  matter  how  deep  it  might  have  been.  At  the  turns  they  would  have  inevitably 
gone  upon  the  shoals. 

I  have  created  a  new  and  independent  channel,  which  is  certified  by  the  Govern- 
ment, of  25  feet  depth  at  mean  high  tide,  through  which  vessels  463  feet  in  length 
and  of  52  feet  beam  have  crossed  tne  bar  to  sea,  due  to  the  easier  curves  in  the  new 
channel  than  existed  in  the  old. 

I  found  a  harbor  with  vessels  detained  for  favoring  tides  in  1891,  when  I  undertook 
this  work,  of  but  17  feet  draft.  Vessels  of  19  to  20  feet  were  detained  for  exceptional 
spring  tides  in  numbers  of  instances  as  much  as  6  and  7  weeks.  Vessels  of  24  feet 
draft  have  since  crossed  it. 

The  commerce  of  the  port  was  for — 


1893   $5,600,000 

1894   9,  940,  000 

1895   12,680,000 

1896   15,674,902 

1897   17,491,719 

1898   21,508,270 


or  a  commerce  nearly  quadrupled  in  five  years. 

DYNAMITE  AS  AN  AGENT  IN  THE  DEEPENING  OF  OCEAN  BARS — ITS  SPECIAL  ADVANTAGES 
EITHER  AS  A  PRINCIPAL  AGENT  OR  AN  AUXILIARY. 

Dynamite  is  a  force  not  fully  appreciated.  We  read  of  explosions  of  dynamite  and 
its  immediate  effects  at  the  point  of  explosion,  the  crater  which  it  makes,  but  there 
is  another  effect — a  vibration  through  the  earth,  which  can  be  distinctly  felt  at 
St.  Simons  Island,  4^  miles  away,  whenever  a  100  or  200  pound  charge  is  exploded 
on  the  outer  bar.  Vessels  have  felt  this  shock  at  long  distances  from  the  bar  and 
not  within  sight  of  it,  and  masters  and  sailors  without  knowledge  of  the  explosion  of 
dynamite  thought  it  was  an  earthquake  shock. 

In  the  blue  clay,  through  which  I  worked  6^  feet,  it  had  the  local  effect  of  tearing 
it  up,  dissolving  much  of  it,  so  that  it  was  carried  away  long  distances  in  the  cur- 
rents, and  putting  other  portions  into  position  in  lumps,  large  and  small,  detached 
from  the  main  body,  which  the  currents  gradually  carried  away,  and  St.  Simons 
Island  and  Jekyl  beaches  were  strewn  with  blue  clay  in  larger  or  smaller  lumps 
when  dynamite  was  being  exploded,  and  only  then.  But  it  is  not  this  local  feature 
of  the  use  of  dynamite  which  gives  it  great  importance  as  a  bar  deepener,  either  as 
principal  agent  or  as  an  auxiliary;  it  is  the  vibrations  through  the  bar  over  wide 
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areas  which  change  the  condition  of  the  material  from  nonerosive  to  erosive  material, 
enabling  the  currents  to  take  it  up,  put  it  in  suspension,  and  carry  it  away.  This  is 
not  a  theory,  but  a  fact.  The  effect  of  100  and  200  pound  explosions  for  thousands 
of  feet  away  from  the  immediate  scene  of  the  explosion  has  changed  the  character 
of  material,  loosened  it,  and  rendered  it  erosive.  Repeated  tests  have  been  made 
when  dynamite  was  not  in  use;  then  when  it  was  being  used,  and  this  changed  con- 
dition of  material  was  in  every  instance  discovered.  It  is  this  changed  condition 
throughout  the  bar  which  enables  nature  to  indicate  where  she  wants  the  channel 
and  the  worker  to  conform  to  her  views.  Nature  indicated  where  she  wanted  this 
channel  the  first  year;  although  we  were  shooting  dynamite  several  hundred  feet  to 
the  south  of  the  point  she  indicated,  we  could  not  break  down  the  bar  fully  there  to 
deep  water  on  the  seaside  at  the  point  where  we  were  working.  Soundings  showed 
us  that,  at  a  point  of  less  depth  of  3  feet  tlian  where  we  were  working,  nature,  aided 
by  these  vibrations,  had  broken  through.  We  moved  our  work  to  that  point  and 
worked  in  harmony  with  nature,  and  speedily  procured  the  total  gain  of  1^  feet  in 
navigable  depth  that  year. 

In  1892  a  provision  was  placed  in  the  act  that  a  channel  should  be  obtained  to  the 
north  of  this  channel,  and  we  through  three  months  exploded  dynamite  north  of 
this  channel  in  the  shortest  line  between  deep  water  on  the  inside  and  deep  water 
on  the  outside.  We  obtained  no  permanent  deepening  there,  but  in  this  channel 
which  nature  indicated  deepening  steadily  went  on.  Nature  has  never  indicated 
any  other  channel  which  she  wants  deepened.  I  have  spent,  when  I  knew  less  than 
I  know  now  about  this  work,  thousands  of  dollars  on  the  north  edge  of  the  channel 
trying  to  take  out  a  curve  which  would  have  made  the  channel  a  httle  straighter. 
Nature  will  not  have  it  so.  The  curves  through  this  bar  which  she  indicated  in  1891 
she  indicates  still,  and  in  recent  years  I  work  with  her.  She  is  willing  that  I  should 
widen  the  channel,  but  it  must  be  upon  the  same  curves  with  the  original  narrow 
channel  she  indicated.  Had  I  undertaken  to  deepen  this  bar  with  a  dredge,  there 
are  other  points  of  passage  across  it  far  shorter.  I  should  have  tried  the  short  cut 
and  it  would  have  filled  up.  I  tried  the  short  cut  twice  in  1891  and  in  1892,  as 
above  stated.  Nature  closed  up  the  cuts  I  partially  opened  through  the  bar  and 
continued  to  say  to  me,  Here  will  I  work  with  you  and  nowhere  else. 

If  I  had  used  a  dredge  she  could  not  have  told  me  this,  for  the  material  would 
have  remained  nonerosive  where  she  wanted  her  channel,  and  her  currents  could  not 
have  eroded  it  and  indicated  her  desire.  The  time  will  come  when  this  effect  of 
dynamite  will  be  recognized.  This  is  not  the  dream  of  an  enthusiast  for  his  pet  proj- 
ect. It  is  the  result  of  patient  observation  and  experiment.  Men  in  Brunswick  who 
will  believe  nothing  they  do  not  see  and  test  for  themselves  know  this  is  why  I  have 
succeeded.  I  undertook  to  deepen  Aransas  Pass,  Texas,  in  aid  of  Professor  Haupt's 
curved  jetty  plan.  I  worked  upon  it  but  four  months,  in  the  winter  of  1896  and 
1897,  and  was  compelled  to  abandon  it  through  disappointment  at  P>runswick  and 
inability  to  finance  it.  The  same  thing  occurred.  I  found  it  with  6J  feet  of  water. 
I  left  it  with  9^  feet.  It  had  in  every  previous  year  during  the  summer  months  and 
prevailing  southeast  winds  shoaled  up.  It  has  steadily  increased  in  depth  until  there 
is  now  15j  feet  of  water — a  gain  of  9  feet.  I  used  there  nothing  but  dynamite.  In 
the  hard-packed  sand  of  the  Gulf  at  that  point  we  could  not  force  a  |-inch  iron  rod 
into  the  bottom  when  not  shooting  dynamite.  When  shooting  it  we  could  work  an 
ordinary  oar  or  pole  down  in  it  from  2  to  3  feet.  On  the  Brunswick  bar  during 
progress  of  work  large  spar  buoys  were  loaned  me  by  the  Light-House  Board,  which 
were  subsequently  in  storms  lost  and  paid  for  by  me.  As  the  channel  was  widened 
by  the  work  it  at  times  became  necessary  to  move  these  buoys,  which  were  held  in 
place  by  mushroom  anchors  weighing  2,000  pounds  each.  When  moved  at  times  in 
which  dynamite  was  not  being  exploded  it  was  very  difficult  to  break  out  the 
anchors,  which  had  become  embedded  in  the  material  of  the  bottom,  with  a  power- 
ful tug,  and  in  three  instances  a  large  hawser  was  broken  in  the  effort. 

When  dynamite  was  being  exploded  the  material  on  the  bottom  was  loose  and  the 
buoys  were  moved  by  the  tugs  with  the  greatest  ease.  Cross-section  lines  of  sound- 
ings taken  across  the  bar  from  the  north  breakers  toward  the  south  breakers,  as  well 
as  cross-section  lines  across  the  deep-water  pockets  seaward  and  inward  from  the 
bar,  showed  widening  and  deepening.  This  deepening  and  widening  is  over  areas 
of  half  a  mile  of  width,  and  are  all  due  to  the  peculiar  vibratory  action  of  dynamite 
and  to  the  greater  volume  and  velocity  of  the  currents  and  their  greater  erosive 
power  in  channel  lines  caused  thereby,  the  current  being  able  to  seek  the  sea  that 
way  instead  of  by  wide  dispersion  over  shoals  north  and  south  of  this  half  mile  of 
width.  I  have  devoted  so  much  attention  to  the  theories  upon  which  I  have  acted 
in  the  use  of  dynamite  because  there  has  been  a  general  misconception  of  my  theories 
and  purposes  in  its  use,  namely,  that  I  ^vas  relying  upon  craters  created  through  the 
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bartoinal^"'  ii  ciuuil  thnm^'h  tho  bur  iiistcjid  of  crciitiiiK'  a  valhiy  thron^i;]i  the  lar 
through  wliich  tluM^bl)  ciirrentH  could  \h\  concentrated  to  do  t  heir  appointed  work. 
If  that  luul  bi'en  niy  only  purpose,  or  if  that  and  the  breaking  up  of  blues-clay 
depoHitH  had  been  my  only  purpose — if  niy  purpose,  in  other  words,  had  been  to 
create  a  mere  canal  throu*j:h  the  bar  of  the  width  ordy  named  in  the  acts,  200  feet 
wide,  leavinj;  the  shoals  on  each  side  of  the  (channel  of  original  depth — I  frankly 
a«lmit  that  J  could  have  found  other  agencies  than  dynaniiti-  which  would  ])robably 
liave  accomplislu>d  that  l)urpos(^  more  (juickly  and  clieaply,  but  would  not  have 
procured  for  practical  use  what  1  was  seeking. 

I  was  seeking,  as  all  successful  efforts  at  outer-bar  deepening  must,  a  channel 
which  cttmmerce  could  rely  ujh)!!  with  reasonable  certainty  and  vfith  a  moderate 
outlay  for  nuiintenance,  always  recpiired  wliere  such  a  channel  is  procured — a  chan- 
nel w'hich  would  not  be  liable  to  fill  up  and  be  obliterated,  or  partially  obliterated, 
in  every  severe  storm,  within  such  moderatx^  outlay  as  could  be  hoped  for  at  a  port 
of  the  commercial  importance  of  Brunswick  when  I  commenced  work.  Such  chan- 
nel 1  have  created.  The  Government,  through  its  Light-House  Board,  removed  its 
buoys  to  it  in  January,  1892.  Each  year  of  tlie  work  commerce  has  had  the  benefit 
of  such  increased  depths  yearly  increased,  until  it  is  certified  as  25  feet,  against  18 
feet  at  mean  higli  tide  of  conuuercial  depth  when  I  commenced  work.  My  method 
gave  relief  to  commerce,  threatened  with  destruction  by  the  loss  of  5  feet  of  naviga- 
ble depth,  to  the  extent  of  1^  feet  in  gain  in  depth  the  first  year  I  worked  and  of 
yearly  increase  in  depth,  until  in  the  year  1899  there  were  7  feet  of  gain  in  naviga- 
ble depth  and  10  feet  in  the  new  and  independent  channel  across  the  bar.  Tlie 
commercial  increases  heretofore  referred  to  show  how  promptly  commerce  responded 
to  this  relief.  It  took  23  years  to  deepen  the  bar  at  Galveston  so  that  commerce 
received  any  practical  benefit;  in  the  5  years  that  have  followed  Galveston's  com- 
merce has  been  doubled.  It  took  15  of  the  1 8  years'  work  on  Charleston  Harbor  before 
commerce  received  any  benefit;  years  of  effort  at  Winyah  Bay  and  Fernandina,  and 
at  the  latter  place  the  conunerce  of  the  port  has  been  threatened  with  destruction 
three  times — namely,  in  1893,  1897,  and  1898 — and  appeals  have  been  made  to  the 
Government  for  immediate  relief  in  the  emergency  to  save  the  commerce  of  the  port. 


THE  VALUE  TO  COMMERCE  OF  THE  DEEPENING  OF  THE  OCEAN   BAR  OF  BRUNSWICK,  GA. 


There  is  but  one  just  and  fair  basis  of  comparison  by  which  to  arrive  at  the  value 
of  the  improvement  of  the  outer  bar  of  Brunswick,  namely,  What  have  such  improve- 
ments cost  at  other  ocean  bars;  wdiat  was  the  estimated  cost  for  this  bar;  how  long 
has  it  taken  to  procure  the  water  here  and  elsewhere?  The  accompanying  compara- 
tive statement  of  such  cost  and  time  might  be  extended  indefinitely  to  improvements 
in  this  country  and  other  countries,  and  the  results  would  be  substantially  the  same. 
It  would  show  a  practical  improvement  in  daily  use  by  commerce  on  the  outer  bar 
of  Brunswick  at  infinitely  less  cost  than  any  such  work  elsew  here  in  this  country  or 
other  countries,  and  in  less  time  than  any  Government  work  has  taken  upon  an  ocean 
bar  on  the  Gulf  or  Atlantic  coast,  the  cost  to  the  Government  of  7  feet  of  gain  in 
navigable  depth  being  less  than  one-half  the  average  cost  of  a  single  foot  of  depth  at 
ports  compared  in  accompanying  paper,  the  cost  at  Brunswick  for  7  feet  being 
$220,000,  the  average  cost  per  foot  at  six  ocean  bars  on  Atlantic  and  Gulf  coasti 
being  $468,560,  as  shown  by  army  engineers'  reports. 


eesum6. 


An  ocean  bar  four  and  a  half  miles  from  land,  more  exposed  than  any  on  the 
Atlantic  or  Gulf  coast,  has  been  increased  in  navigable  depth  more  than  7  feet;  is  a 
new  and  independent  channel,  with  easy  curves,  through  which  the  longest  vessels 
can  be  navigated  with  ease;  has  been  created  by  a  new  method,  which,  either  as  an 
original  or  auxiliary  method,  may  be  made  of  universal  application  at  an  infinite 
reduction  of  cost;  is  reasonably  permanent,  comparing  favorably  in  that  respect  with 
any  channel  procured  by  other  methods — leaves  me  $2"), 000  in  debt.  I  have  pro- 
cured an  excess  of  width  of  24  and  25  feet  depth,  at  narrowest  point  of  50  feet.  I  ask 
pay  for  that  in  accompanying  draft  of  proposed  legislation  at  low  prices,  permission 
to  continue  and  procure  26  feet,  200  feet  wide,  and  compensation  for  yearly  mainte- 
nance for  ten  years  of  25  and  26  feet  depths,  $7,500  for  each  of  those  depths  of  100 
feet  wide,  or  $30,000  per  year  if  all  are  maintained,  the  lowest  sum  the  army  engi- 
neers have  named  for  such  maintenance  at  any  port  they  have  deepened. 

Respectfully  submitted. 

ENG  1901  108  Gooi-^'AR. 
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Appendix  No.  2. 


LETTER  OF  MK.  E.  L.  CORTHELL. 


New  York,  February  7,  1899. 


Hon.  Wm.  p.  Fryb, 

Chnirman  Committee  on  Commerce, 

United  States  Senate,  ]'V<isiun(jtoii,  D.  C. 

Dear  Sir:  The  following  remarks  are  upon  the  i+om  in  the  river  and  harbor  bill 
relating  to  the  contract  with  C.  P.  Goodyear  to  deepen  the  sea  bar  at  Brunswick,  Ga. 

I  have  been  conversant  of  this  subject  during  the  past  seven  years.  At  my  request 
Mr.  Goodyear  has  sent  me  all  the  printed  and  other  matter  relating  to  it.  He  has 
also,  by  continual  correspondence,  kept  me  advised  of  the  changing  situations.  This 
information  reached  me  while  abroad  in  Europe,  as  well  as  in  the  United  States.  I 
desired  to  have  full  knowledge  for  two  reasons:  1st,  for  the  purpose  of  applying  the 
method  to  harbors  where  I  might  be  professionally  interested,  and  2d,  to  assist  him 
to  obtain  what  the  result  of  his  work  would  entitle  him  to  receive,  both  in  respect 
to  the  approval  of  the  engineering  profession  and  just  compensation  from  the  Gov- 
ernment. 

As  to  the  first,  I  have  been  so  fully  convinced  of  the  correctness  of  the  method 
that  I  have  recommended  it  where  the  conditions  were  somewhat  similar.  As  to  the 
second,  this  is  the  first  opportunity  I  have  had  to  express  my  views  to  your  Committee. 

I  do  not  propose  to  compare  the  results  with  those  obtained  elsewhere  by  the  usual 
methods,  or  to  go  into  details  as  to  the  value,  commercially  or  financially,  of  his 
work,  but  to  state  the  general  principles,  which  I  believe  to  be  correct,  and  the 
results  which  have  followed  their  application. 

First.  It  must  be  noted  that  the  work  is  a  considerable  distance  out  at  sea  and 
exposed  to  the  full  force  of  wave  action,  which  is  very  heavy  on  this  part  of  the 
coast.  It  certainly  would  not  be  economical  to  build  permanent  works  were  there 
any  other  method  to  ameliorate  the  commercial  conditions. 

1  do  not  believe  simply  a  dredge-cut  would  have  been  practicable,  either  to  make 
(or  at  least  at  large  expense)  or  to  maintain,  except  under  the  protection  of  perma- 
nent dikes,  as  the  sea  is  heavy  for  months  at  a  time,  and  the  waves  would  have  filled 
up  the  channel  so  dredged.  Such  a  narrow  cut  would  not  in  any  appreciable  degree 
change  the  hydraulic  conditions — that  is,  it  would  not  have  increased  the  volume  or 
the  velocity  of  the  inflow  and  outflow  of  the  tides  across  or  through  the  bar.  No 
useful  results  would  have  followed. 

The  work  of  Mr.  Goodyear  has  changed  those  hydraulic  conditions,  and  has  con- 
siderably and  permanently  increased  the  volume  and  velocity  of  the  tidal  flow  which 
is  absolutely  required  for  the  maintenance  of  the  deepened  channel.  In  fact,  the 
concurrent  deepening  and  widening  and  general  enlargement  of  the  tidal  channel  as 
the  dynamite  work  proceeded  are  results  of  the  greatest  importance. 

The  following  statements  and  conclusions  are  based  on  charts  and  reports  of  the 
Government  officers,  on  testimony  before  the  Committee  at  previous  hearings,  and 
on  the  printed  and  written  statements  of  Mr.  Goodyear  and  other  parties  well  qual- 
ified to  make  them,  and  upon  a  comparative  chart  and  sections  made  recently  by  Mr. 
H.  C.  Ripley,  civil  engineer. 

The  subject  will  be  treated  under  three  divisions — Conditions,  "Work,  and  Results. 

(1)  Conditions. — A  stormy  sea  bar  4^  miles  from  land,  over  which,  until  compara- 
tively recent  years,  there  was  a  deep,  wide,  navigable  channel.  This  channel  about 
twenty  years  ago  began  to  deteriorate  in  depth  and  width  by  interference  with  the 
tidal  flow  caused  by  wrecks  upon  the  bar.  The  following  are  the  depths  at  mean 
high  tide  at  different  periods  up  to  the  time  when,  the  channel  having  become  very 
rcj-tricted,  crooked,  and  obstructive  of  commerce,  Mr.  Goodyear  began  to  explode 
dynamite  upon  the  bar  to  attempt  to  open  a  channel: 


(2)  The  Work. — The  preliminary  work  above  referred  to  was  observed  to  have 
much  more  general  and  satisfactory  result^s  than  were  expected.  Obtaining  permis- 
sion from  Congress  to  proceed,  Mr.  Goodyear  began  systematic  work  on  a  large  and 
adequate  scale  to  make  a  still  greater  and  a  permanent  enlargement  of  the  channel 
by  the  same  means. 


1826 
1857, 
1878 
1879 
1889 


23.0 
24.1 
23.0 
22.0 
18.0 
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During  thia  work  it  developed  lliat  natural  laws  \v(^rr  ^'really  ai»liii<^  the  work,  hut 
that  those  lawH  r(M|nirod  a  channel  in  a  location  to  hannoni/c  witli  thcni,  and  this 
channel  was  then  chonen  for  the  work. 

(Jraiitinjx  that  the  material  in  the  course  selected  could  have  Immmi  dred^(;d,  it  was 
evidently  too  tou^h  and  nonerosive  for  the  (rut  to  hav(^  heen  eidar^ed  l)y  current 
action.  The  explosions  of  dynamite  in  lar^t^  (juanlities  shook  up,  diKint<'Krated,  and 
changed  tlu^  character  of  tiie  maU'rial  over  extcusive  areas,  making  it  erosive  or 
cai>ai)le  of  heinj;  move<l  by  the  current  and  carried  out  and  distributed  alon^  the 
shoals  at  a  distance  from  the  channel,  this  distribution  bein^  made  by  the  littoral 
currents  running  north  or  south  as  the  winds  prevailing'  at  the  time  directed  them. 
The  dynamite  was  exploded  in  lar^e  charges,  varyiu}^  from  fifty  to  two  hundred 
pounds,  and  in  nund)er  of  chai.tres  at  one  tiuie  from  one  to  six.  The  total  amount 
exploded  to  date  upon  the  bar  is  about  1()0,0()()  pounds,  or  80  tons. 

This  method  of  work  often  U>ft  the  channel  irre^^ular  and  lumpy,  and  Mr.  Good- 
year obtiiined  consent  of  Congress  to  use  auxiliary  means  to  smootli  ihv,  bed  of  the 
channel  and  remove  the  lumps.  This  was  done  by  various  forms  of  harrows  and 
scrapers  draix^ed  by  a  tugboat,  and  to  a  small  extent  by  hydraulic  and  mechanical 
dredges,  either  raising  the  material  to  the  water  surface  for  the  currents  to  dispose  of 
or  else  carrying  it  away  and  depositing  it  beyond  the  linnts  of  the  work.  The  amount 
so  carried  away  w  as  approximately  seventy-five  thousand  cubic  yards. 

(3)  Results. — Fiom  the  time  of  undertaking  the  work  up  to  the  present  time  the 
depths  of  the  navigable  channel  have  been  as  follows: 

The  original  channel  in  1891  was  18  feet  deep;  the  present  channel  is  24  feet  deep. 
The  width  of  the  bar  has  diminished  from  6,000  feet  to  less  than  4,000  feet  at  the  25 
feet  depth. 

The  commercial  results  have  been  equally  satisfactory,  and  have  kept  pace  with  the 
mcreasing  depth. 

The  original  channel  was  too  crooked  to  be  navigated  safely  by  vessels  of  300  feet 
length,  even  when  their  draft  permitted;  the  present  channel  is  much  straighter  and 
is  navigated  by  vessels  of  425  feet  length  without  difficulty,  one  of  463  feet  passing 
through  several  times  without  trouble. 

The  original  channel  passed  in  one  year  (1891)  only  twenty  ships  of  a  draft  of  17 
feet  and  over,  and  none  over  20^  feet. 

The  present  channel  passed  in  one  year  (1898)  two  hundred  and  twenty  ships  of 
17  feet  draft  and  over,  of  which  thirty-nine  were  21  feet  and  over  and  two  were  24 
feet.  The  tonnage  of  the  port  of  vessels  drawing  17  feet  and  over  has  increased  as 
follows:  27,108  tons  in  1891  to  210,831  in  1898,  and  the  value  of  the  total  commerce 
of  the  port  from  15,600,000  in  1893  to  $21,508,270  in  1898. 

General  physical  results. — Outside,  beyond  the  navigation  channel,  the  tidal  channel 
has  undergone  changes  of  great  magnitude  having  an  important  bearing  upon  the 
maintenance  of  the  navigation  channel. 

It  was  early  noted  during  these  successive  periods  of  the  work  that  deepening  of 
the  entire  bar  was  going  on,  greater  nearer  the  navigation  channel,  but  quite  consid- 
erable remote  from  it.  Taking  the  areas  within  about  a  quarter  of  a  mile  of  the 
navigation  channel  on  either  side,  this  progressive  deepening  has  been  about  as 
follows: 


1890   the  depths  were  about  15.8,  16.8,  17.8,  and  18.8 

1892    "     16.8,  17.8,  18.8,  and  19.8 

1892  (fall)   "  "     17.8,  18.8,  19.8,  and  20.8 

1893  (January)   "  "     19.8,  20.8,  21.8,  and  22.8 

1898    "        "       "     21.8,  22.8,  23.8,  and  24.8 


The  above  are  depths  fairly  taken  at  random  from  the  charts. 

In  order  to  exhibit  this  important  feature  of  the  work,  there  has  been  prepared 
for  me  by  Mr.  Ripley  a  comparative  or  historical  chart  and  sections  which  has  just 
reached  me  and  w  hich  I  submit  with  these  remarks. 

These  exhibits  show  a  very  considerable  enlargement  of  the  tidal  channel  both  in 
width,  lengthwise  of  the  bar,  and  across  the  bar,  between  deep  water  inside  and 
deep  water  outside.  As  to  the  latter,  the  great  amount  of  material  moved  is  seen 
from  the  profile,  the  first  figure  on  the  top  of  the  blue  print  of  sections;  all  space 
above  the  yellow  line  and  below  the  white  line  represents  material  removed. 

The  cross  sections  1  to  6  show  enlargements  of  the  tidal  channel  laterally. 

The  chart  shows  the  same  conditions,  with  indications  that  had  the  survey 
extended  sufficiently  far  on  either  side  of  the  channel  a  general  enlargement  half  a 
mile  in  width  would  be  apparent. 

I  consider  that  these  enlargements  measure  the  value  physically  of  the  work  done 
more  nearly  than  if  the  navigation  channel  alone  is  considered,  1)ecause  a  result  of 
this  character  by  the  radical  enlargement  of  the  tidal  channel  is  absolutely  necessary 
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for  the  permanence  of  the  navigation  channel.  The  amount  of  material  removed 
from  this  latter  channel  can  not  be  estimated,  as  the  surveys  have  not  sufficientlj 
covered  the  bar  area,  but  it  is  very  large. 

Mr.  Goodyear  will  have  received  from  the  Government,  upon  securing  the  chan 
nels  provided  for  by  legislation  already  enacted,  $220,000.  The  cost  of  the  work 
usefully  done  is  therefore  very  small  per  cubic  yard.  The  material  dredged  and 
removed  from  this  tidal  channel  was  about  75,000  cubic  yards,  or  probably  not  more 
than  5  per  cent  of  the  -whole  amount  removed.  No  doubt  the  future  deepening  of 
the  navigation  channel  as  proposed  by  him  in  the  present  bill  will  lead  to  a  still 
greater  enlargement  of  the  tidal  channel,  so  that  the  cost  per  cubic  yard  will,  on 
completion  of  his  work,  not  be  greatly  in  excess  of  the  cost  per  cubic  yard  up  to  the 
present  time. 

Observations  and  examinations  made  during  the  progress  of  the  work'  show  that 
the  material  removed  from  the  tidal  channel  has  been  deposited  on  the  north  and 
south  breakers  on  each  side  of  this  channel,  really  forming  underwater  banks  or 
submerged  jetties,  which  have  no  doubt  aided  in  the  development  and  maintenance 
of  this  channel. 

One  change  of  great  importance  has  taken  place  concurrently  with  the  development 
of  the  tidal  channel  through  the  sea  bar  by  the  enlargement  of  the  tidal  basin,  or 
reservoir,  inside  the  two  islands  that  form  the  only  entrance  and  exit  of  the  tidal 
volume.  If  this  enlargement  is  actually  going  on  (I  have  no  proof  to  offer  except 
the  statement  of  Mr.  Goodyear,  already  made  to  your  Committee),  it  furnishes  an 
assurance  of  permanency  of  the  navigation  channel  more  definite  and  important  than 
may  at  first  appear. 

It  is  well  known  in  hydraulic  engineering  that  a  slight  enlargement  or  diminution 
of  a  tidal  basin  will  effect  great  results  by  increasing  or  decreasing  the  size  of  channels 
over  sea  bars  lying  miles  out  in  the  sea. 

An  illustration  is  the  showing  made  by  a  distinguished  American  engineer  before 
a  committee  of  the  House  of  Lords,  of  Gre^t  Britain,  that  the  slight  reduction  in  the 
tidal  basin  of  the  estuary  of  the  River  Mersey  by  extending  the  Manchester  Ship 
Canal  banks  into  it  would  decidedly  and  permanently  shoal  the  depths  on  the  Liver- 
pool bar  sij-teen  miles  out  at  sea.  The  committee  threw  the  project  out  of  court,  and 
it  had  to  be  reformed  and  reintroduced  the  next  time  on  a  plan  avoiding  the  estuary 
altogether. 

Therefore,  considering  all  the  facts  above  stated,  it  is  evident  that  the  work  done 
and  proposed  by  Mr,  Goodyear  is  very  needful,  useful,  and  inexpensive.  As  he  pro- 
poses to  spend  his  own  money  and  as  he  has  relieved  the  commercial  situation  and 
increased  the  commerce  of  this  important  port,  his  request  to  proceed  upon  the  same 
lines  to  obtain  greater  commercial  facilities  would  appear  to  be  a  reasonable  one. 
I  am,  respectfully,  yours, 

E.  L.  CORTHELL. 

27  Pine  Street,  New  York,  February  8,  1899. 

Note. — Mr.  Corthell  is  a  member  of  the  following  societies:  American  Societjr  of 
Civil  Engineers;  American  Society  Mechanical  Engineers;  American  Institute  Mining 
Engineers;  The  Canadian  Society  Civil  Engineers;  Institution  of  Civil  Engineers  of 
Great  Britain;  The  Imperial  Institute,  Great  Britain;  The  Institution  of  Engineers 
and  Ship  Builders  of  Scotland;  French  Society  of  Civil  I^ngineers,  and  corresponding 
member  of  that  society  for  the  Northwest  of  the  United  States;  The  Mexican  Asso- 
ciation of  Civil  Engineers  and  Architects;  honorary  member  of  the  Geographical  and 
Statistical  Society  of  Mexico;  The  American  Geographical  Society;  National  Geo- 
graphic Society,  Washington,  D.  C. ;  Boston  Society  of  Civil  Engineers;  The  Engi- 
neering Association  of  the  South;  Western  Society  of  Engineers,  Chicago;  fellow  of 
the  American  Association  for  the  Advancement  of  Science;  second  vice-president 
American  Society  of  Civil  Engineers  in  1888,  first  vice-president  1893  and  1894; 
president  Western  Society  of  Engineers  in  1889;  chairman  1891-1893  General  Com- 
mittee International  Engineering  Congress. 


Appendix  No.  3. 

COMMUNICATION  OF  MR.  J.   A.  BRYAN. 

Brunswick,  Ga.,  8il\  Decemher,  1898. 
I  have  read  the  article  in  the  New  York  W  orld  of  December  5,  1898,  entitled 
"Seri(nis  charges  in  harbor  contract,"  referring  to  Mr.  C.  P.  Goodyear' s  contract  with 
the  (xovernment  for  deepening  the  outer  bar  of  Brunswick,  Ga.,  and  to  charges  pre- 
ferred in  relation  to  said  contract  by  Donald  McLean  and  Rittenhouse  Moore,  con- 
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traotorfl,  and  am  purprincd  tliat  such  char^OH  wlioiild  Ix  made  hy  iim  ii  who  have;  no 
perwonal  kiiovvU"!^*' of  tlic  conditions  existing' on  this  bar  or  of  the  |)rohlem  that  Mr. 
Goodyear  has  sol \ I'd.  1  have  an  intiniati^  knovvlcd^'c  of  this  work  f(»r  two  years  of 
its  progress,  and  I  he  only  two  yeara  in  which  a  drcd^'c  was  ust;d  at  all.  1  hav(;  Ix^cn 
enpijied  in  drcdj^in^  (;ontractH  for  many  years,  and  as  j^cncral  manager  of  the  Florida 
l)icd»j;in^  ('onii>any  nuide  a  contract  with  Mr.  (ioodyear  to  put  a  hydraulic  drcd^^e 
on  the  bar  in  tlu>  fall  of  1S^>(),  and  continue  it  there  for  such  time  as  was  necessary  to 
aid  as  an  auxiliary  in  ])rocui"in^  the  depths  and  widths  contemplated  by  tlu;  river 
and  harbor  act  under  which  Mr.  (ioodyear  was  workinj^.  1  was  deeply  prejudic(!d 
ajiainst  his  methods,  dui^  to  my  education  as  a  dred^'injj:  contractor.  In  the  fall  of 
lSt)()  no  dred^in^,  in  the  senses  in  which  dred»rin^'  is  usually  un<lerstood,  was  done. 
1  furnished  a  vessel  with  two  Ti-inch  hydraulic  pumps,  which  removed  tlu;  material 
from  the  bottom  into  the  top  current— the  sole  reliance  for  its  n^moval  bein^'  upon 
the  currents,  in  stiict  conformity  with  Mr.  (Joodyear'a  tlieory  that  tluM-urrent  was 
the  best  carrier  of  material.  Used  in  this  manner  these  junnjKS  were  not  the  only 
method  used  in  ]8!K),  but  dynannte  was  exploded  by  Mr.  (Joodyear  at  critical  points 
in  tlie  channel. 

In  the  fall  of  1897,  due  to  earnest  pressure  upon  the  part  of  others  interested  and 
parties  who  had  advanced  money  to  the  enterj)rise,  I  placed  pockets  for  the  first 
time  in  this  dredjie,  and  a  jwrtion  of  the  time  that  fall  material  was  removed  from 
the  bar  by  the  usual  process  of  pumping  it  into  pockets  and  carrying  it  some  dist  nice 
from  the  bar;  but  a  considerable  portion  of  the  time  the  pockets  were  not  used,  and 
the  expedient  adopted  the  preceding  year  of  pouring  the  material  into  the  top  cur- 
rents, relying  upon  the  currents  to  carry  it  away,  was  applied.  In  spite  of  my  pre- 
conceived prejudices  against  the  methods  adopted  by  Mr.  Goodyear,  investigation 
of  his  work  from  1891  to  1890  developed  that  without  the  aid  of  a  dredge  of  any 
character,  for  the  first  three  years  without  the  aid  of  any  auxiliary  machine  of  any 
character,  he  had  procured  a  channel  across  the  bar  in  use  by  the  commerce  of  the 
port  of  5  feet  greater  navigable  depth  than  existed  when  he  began  work,  and  that  at 
the  point  where  the  channel  crossed  the  bar  the  depth  had  been  increased  8  feet,  or 
1  and  To^hs  feet  average  per  year  gain,  in  a  far  straighter  channel  than  the  old  and 
abandoned  channel.  For  the  two  years  1896-'97  when  the  dredge  was  used  in  the 
method  stated,  the  total  increase  in  depth,  as  shown  by  the  survey  of  H.  L.  Marin- 
din,  officer  of  Coast  and  Geodetic  Survey,  was  but  one  foot,  or  a  half  a  foot  a 
year.  During  the  present  year  no  dredge  has  been  used  upon  this  bar  at  all,  INIr. 
Goodyear's  sole  reliance  being  upon  dynamite,  which  he  has  exploded,  and  an  aux- 
iliary machine  dragged  by  a  tug  for  the  purpose  of  stirring  the  bottom  and  aiding 
the  movement  of  material  by  the  currents. 

The  surveys  of  this  bar  which  I  have  examined  show  that  the  deep-water  pockets 
or  contours  from  the  sea  inward  and  from  the  gorge  between  the  islands  outward 
have  steadily  been  approaching  each  other  during  the  entire  progress  of  Goodyear's 
work.  He  has  called  for  a  survey  for  the  25  feet  depth,  100  feet  wide,  and  the  24 
feet  depth,  200  feet  wide,  entitling  him  to  $90,000  additional  compensation,  and  that 
survey  is  now  progressing.  Its  results  c^n  only  be  determined  when  the  survey  is 
completed,  but  it  is  the  uniform  opinion  of  seafaring  men — pilots,  towboatmen,  and 
others — that  the  increased  depth  obtained  by  Mr.  Goodyear  this  fall  will  result  in  a 
favorable  survey.  Mr.  Goodyear's  theory  has  been  to  break  down  the  bar  at  and 
in  the  vicinity  of  the  channel  to  attract  the  deep-water  pockets  or  contours  inside 
and  out  towards  each  other  to  induce  a  larger  portion  each  year  of  the  vast  volume 
of  water  pouring  from  the  gorge  between  the  islands  on  each  ebb  tide  to  go  channel- 
ward,  thereby  weakening  the  swash  currents,  by  w^hich  large  volumes  of  this  water 
have  poured  out  on  the  ebb  tide  over  the  shoals  northward  and  southward,  and 
before  this  work  began  was  largely  dissipated  over  shoals  of  several  miles  in  width. 
His  theory  has  been  justified  by  surveys.  The  deep-water  pockets  are  attracted 
nearer  and  nearer  to  each  other  over  the  entire  extent  of  surveys  which  have  been 
made  during  the  progress  of  the  work.  The  cross  sections  of  the  channel  and  of  the 
bar  on  each  side  of  it  for  long  distances  from  the  channel  show  marked  deepening 
at  all  points,  the  greatest  deepening  being  in  the  channel  created  by  him  and  in  use 
by  commerce. 

The  removal  of  material  from  this  bar  in  the  channel  and  in  its  vicinity,  north 
and  south  of  it,  has  all  tended  toward  the  result  he  sought  to  obtain,  namely,  the 
inducing  of  a  larger  volume,  and  therefore  a  greater  velocity,  of  water  through  this 
channel,  which  has  been  steadily  in  use  by  the  commerce  of  the  port,  and  year  by 
year  deeper-draft  vessels  cross  this  bar.  There  has  been  no  shoaling,  but  on  the 
contrary,  whenever  Mr.  Goodyear  has  worked,  a  marked  increase  of  depth,  and 
the  commerce  of  the  port  by  the  statistics  has  more  than  doubled  in  five  years,  and  the 
vessels  each  year  are  of  greater  draft  and  tonnage  than  for  the  year  preceding.  The 
volume  of  material  which  has  been  removed  from  this  bar  during  the  progress  of 


1718     EEPOET  OF  THE  CHIEF  OF  ENGINEEES,  U.  S.  ARMY. 


Mr.  Goodyear's  work  can  not  fall  far  short  of  2,000,000  cubic  yards,  but  a  small  frac- 
tion of  which  has  been  removed  by  the  ordinary  process  of  dredging  in  1897.  With 
all  my  preconceived  prejudices  against  this  work  I  have  been  compelled  to  recognize 
it  as  a  marvelous  and  unique  piece  of  engineering,  with  results,  considering  the 
amount  appropriated  by  the  Government,  unprecedented  in  the  history  of  outer-bar 
deepening,  and  the  outlay  by  Mr.  Goodyear  far  exceeding  any  money  he  has  received 
from  the  Government. 

With  my  knowledge  of  dredging  upon  ocean  bars  I  do  not  hesitate  to  say  that  no 
dredging  contractor  would  have  undertaken  to  procure  this  water  by  the  ordinary 
process  of  dredging,  guaranteeing  depths  and  widths,  as  Mr.  Goodyear  does  under 
the  "no  cure,  no  pay  plan,"  for  anything  like  the  sum  the  Government  has  condi- 
tionally appropriated  for  this  purpose.  The  price  of  15  cents  per  cubic  yard  for 
dredging  upon  the  ocean  bar  of  Brunswick,  under  the  conditions  which  prevail  upon 
that  bar,  would  involve  any  contractor  in  heavy  loss  who  undertook  it.  The  condi- 
tions at  Pensacola,  Florida,  and  Brunswick,  Georgia,  are  different.  The  distance 
from  land  and  the  weather  conditions  at  Brunswick  are  such  as  to  require  a  large 
price  per  cubic  yard  to  save  a  contractor  from  loss.  The  comparison  of  dredging  at 
Pensacola  and  at  Brunswick  by  Rittenhouse  Moore  is  singularly  unfortunate,  as  he 
has  had  a  number  of  contracts  on  that  bar,  ranging  from  79  cents  a  cubic  yard  to  the 
15  cents  he  states  he  is  now  working  for,  several  hundred  thousand  dollars  having 
been  spent  for  dredging  at  Pensacola,  which  has  failed  to  maintain  any  increased 
depth  thus  obtained. 

J.  A.  Bryan,  Contractor, 
P.  0.  AddresSf  Jacksonville,  Florida. 


Appendix  No.  4. 

ESTIMATES. 

South  jetty  {built  to  mean  low  water). 

Mattresses,  310,000  square  yards,  at  50  cents   $155, 000 

Stone,  454,266  cubic  yards,  at  |3   1, 362,  798 

Total   1,517,798 

North  jetty  (built  to  mean  low  water). 

Mattresses,  270,000  square  yards,  at  50  cents   $135, 000 

Stone,  392,270  cubic  yards,  at  $3   1, 176,  810 

Total   1,311,810 

Carved  breakwater  {built  to  mean  high  water). 

Mattresses,  139,555  square  yards,  at  50  cents   $69,  778 

Stone,  588,000  cubic  yards,  at  $3   1,  764,  000 

Total   1,833,778 

Spur  jetty  on  line  A-M  {built  to  mean  low  water). 

Mattresses,  200,000  square  yards,  at  50  cents   $100,  000 

Stone,  400,000  cubic  yards,  at  $3   1,  200,  000 

Total   1,300,000 
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AlTKNUIX  No.  5. 

BJilFOUT  OF  Mil.   JAMK.S  11.   IJAC'ON,   AWaiMTANT  KNUINEKB. 

United  States  Engineer  Office, 

Fcrnaiidinii,  Fla.,  October  J 4,  J 000. 
Captain:  I  hnvo  tho  lionor  to  Hend  yon  horewith,  in  sepuraU;  jjackagcH,  tlu;  maps, 
notebooks,  aiul  samples  of  borings  lu'rtaining  to  the  recent  survey  of  Brunswick 
outer  bar,  Georgia. 

In  making  tlio  detailed  survey  of  the  channel  across  the  outer  bar  I  found  it 
impracticable  to  use,  for  transit  work,  the  "inner  station"  and  "outer  station" 
established  by  the  United  States  Coast  and  (Jeodetic  Survey,  owing  to  1  heir  unstable 
condition.  For  this  work  two  stations  on  shore  were  used  as  transit  stations,  and 
protractors  from  each  station  were  constructed  on  the  map  submitted. 

Two  tide  gauges  were  simultaneously  observed  throughout  the  survey,  one  at 
Ocean  Tier,  St.  Simons  Island,  and  one  at  outer  station  till  August  8,  when  this  station 
was  destroyed  through  some  unknown  agency.  From  August  8  to  the  end  of  the 
survey  a  gauge  at  inner  station  was  observed.  The  mean  low  water  established  by 
tlie  United  States  Coast  and  Geodetic  Survey  at  these  gauges  was  used.  The  sound- 
ings were  reduced  from  the  readings  at  these  gauges.  The  area  covered  was  divided 
into  four  sections.  The  soundings  in  section  1  were  reduced  from  the  actual  readings 
at  Ocean  Pier,  and  those  in  section  4  from  the  readings  at  outer  station.  Those  in 
sections  2  and  3  were  reduced  by  making  a  proper  allowance  for  the  slope,  as  shown 
by  simultaneous  readings  at  the  two  gauges;  thus,  if  the  readings  showed  that  the 
height  of  the  tide  above  mean  low  water  at  Ocean  Pier  was  (>  feet,  and  at  the  same 
time  6.6  feet  at  outer  station,  it  was  assumed  that  it  was  6.2  feet  in  section  2  and  6.4 
feet  in  section  3. 

The  borings  were  made  with  a  force  pump,  using  two  sizes  of  pipe,  one  inside  the 
other.  The  sami)les  were  forced  up  between  the  two  pipes  and  were  preserved 
whenever  it  was  thought  necessary.  The  borings  develop  tlie  fact  that  the  outer  bar 
is  composed  of  sand  and  shell  overlying  marsh  mud.  As  a  general  rule  the  marsh 
mud  appears  at  the  elevation  of  about  20  feet  below  mean  low  water  and  extends  an 
unknown  distance  below  that  level.  Above  this  is  either  sand,  or  sand  and  mud,  or 
sand  and  shell,  or,  in  places,  fine  flat  shell  with  very  little  sand.  Nothing  resembling 
clay  was  found,  although  in  some  cases  the  mud  was  very  sticky  and,  after  being 
churned  up  in  a  suction  pump,  might  assume  the  appearance  of  clay.  No  material 
was  found  that  could  not  be  economically  removed  by  a  suction  dredge. 

The  range  of  tide  on  the  bar  being  6.6  feet,  a  mean  low-watei  depth  of  18.4  feet 
equals  the  mean  high-water  depth  to  which  the  channel  across  the  bar  was  dredged 
by  Mr.  C.  P.  Goodyear.  An  examination  of  the  large  chart  shows  that  the  shoaling 
above  this  depth  in  the  channel  has  not  been  excessive.  The  channel  dredged  by 
Mr.  Goodyear  was  not  straight,  })ut  followed  the  line  of  l)coys,  as  shown  on  the  maps. 
*  *  *  *  «  -x-  * 

Very  respectfully,  James  H.  Bacon, 

Assistant  Engineer, 

Capt.  Cassius  E.  Gillette, 

Corps  of  Engineers,  U.  S.  A, 


N  15. 

EXAMINATION  AND  PLAN  AND  ESTIMATE  OF  COST  OF  IMPROVING 
SAVANNAH  HARBOR,  GEORGIA. 
[Printed  in  House  Doc.  No.  123,  Fifty-sixth  Congress,  second  session,] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  1,  1900. 
Sir:  I  have  the  honor  to  submit  herewith  copy  of  report  dated  Sep- 
tember 27,  1900,  by  Capt.  C.  E.  Gillette,  Corps  of  Engineers,  upon 
preliminary  examination  of  Savannah  Harbor,  Georgia,  with  a  view  to 
a  reexamination  of  the  plan  for  deepening  said  harbor  as  submitted 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  page  1059, 
and  a  report  as  to  what  changes  or  modifications,  if  any,  are  necessary 
to  carry  out  said  plan,  made  to  comply  with  requirements  of  the 
emergency  river  and  harbor  act  of  June  6,  1900. 


1720     REPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


In  the  opinion  of  the  local  officer,  a  further  examination  as  to  the 
feasibilit}^  and  cost  of  providing  additional  improvement  would  be 
justified,  and  the  duty  of  preparing  a  plan  and  estimate  of  cost  of 
improvement  was  assigned  by  authority  of  the  Secretary  of  War  to  a 
Board  of  Engineers.  A  copy  of  the  Board's  report  on  the  subject,  dated 
November  21,  1900,  is  herewith. 

The  plan  presented  by  the  Board  contemplates  improvement  via  the 
North  Channel,  by  dredging  and  repairs  to  training  walls,  with  a  view 
to  obtaining  a  navigable  depth  of  28  feet  at  mean  high  water  from  the 
old  waterworks  to  the  ocean,  with  widths  varying  from  350  feet  to  500 
feet,  as  indicated;  also  the  construction  of  mooring  basins  at  the  Bight 
and  Venus  Point.  The  estimated  cost  of  the  work  proposed  is  |1,567,- 
791,  of  which  $500,000  is  now  available,  provided  its  expenditure  in 
connection  with  the  28-foot  project  l)e  authorized. 

The  Board  considers  that  the  large  commercial  mterests  involved 
justify  the  Government  in  providing  a  navigable  depth  of  28  feet  at 
mean  high  water  in  this  harbor. 

Very  respecU'uUy,  your  obedient  servant, 

John  M.  Wilson, 
Brig.  Gen.^  Chief  of  Engineers., 

U.  8.  Army. 

Plon.  Elihu  Root, 

Secretary  of  War. 


preliminary  examination  of  savannah  harbor,  georgia,  with  a 
view  to  securing  a  depth  of  28  feet  at  mean  high  water. 

United  States  Engineer  Office, 

Savannah^  Ga.^  Se2)tem'ber  27 1900. 
General:  In  compliance  with  your  letter  of  June  13,  1900,  I  have 
the  honor  to  submit  the  following  report  of  a  preliminary  examination 
directed  by  act  of  Congress  of  tTune  6,  1900,  of  the  following  locality: 

Savannah  Harbor:  With  a  view  to  a  reexamination  of  the  plan  for  deepening  said 
harbor,  as  submitted  in  the  Report  of  the  ( 'hief  of  Engineers  for  eighteen  hundred 
and  ninety-eight,  page  ten  hundred  and  fifty-nine,  and  a  report  as  to  what  changes 
or  modifications,  if  any,  are  necessary  to  carry  out  said  plans. 

The  present  project  for  the  improvement  of  this  harbor  calls  for  a 
depth  of  26  feet  at  mean  high  water,  corresponding  to  a  depth  of  19^ 
feet  at  mean  low  water.  The  project  mentioned  above  is  for  a  depth 
2  feet  greater. 

The  commerce  of  Savannah  is  very  large,  and  is  increasing.  The 
principal  articles  of  freight  depending  upon  water  transportation  are 
cotton,  lumber,  and  naval  stores.  Roughly,  the  amount  of  the  princi- 
pal annual  exports  are  as  follows: 

Cotton  bales..  I,2o0,000 

Rosin   barrels.-  1,000,000 

Turpentine  do. . .        325,  000 

Lumber   feet  B.M..  170,000,000 

Phosphate  rock  tons..  100,000 

Pig  iron  do...  50,000 

Cotton-seed  oil   barrels. .        185, 000 

Cotton-seed  meal   sacks..        2;)5, 000 

Cotton  seed    do. . .        135, 000 

Canned  goods  boxes. .         45, 000 

Cotton  goods  caseb..  70,000 
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Of  (li(\s(>,  the  most  reliiiblc  fjicts  si\ ailjihlf  iiidiculc  i\mi  ihv  collon 
slii])mi'nts  will  incrojiso  for  a  nimilxM-  of  years,  afl(!r  which  it  may 
possibly  decrease,  hut  such  divrease  will  he  du(^  to  the  fact  that  mills 
in  the  territory  tributary  to  Savannah  will  maiuifactui'e  the  cotton  into 
fabrics,  the  shipment  of  which  should  lart^-ely  replace  cotton  shipments. 
The  shipments  of  naval  stores,  it  is  o(>nerjilly  understood,  may  b(^  (^x- 
p(H'ted  to  d(H'r(^ase,  but  although  the  sources  of  su])ply  are  constantly 
^•ettii:^-  further  from  Sa\'annah,  the  sliipments  lia\'e  not  yet  be^un  to 
decrease,  and  while  the  amounts  ])ur('lias(Hl  and  shij)pe(l  by  Savainiah 
dealers  may  decn^ase,  tluM'e  are  Li'ood  oi'ounds  for  belie\'in<;-  that  the 
total  shii)m(M\ts  through  Savannah,  by  dealers  in  Sa\  armah  and  dealers 
in  other  ports,  will  not  decrease  for  ten  or  tifteen  years  to  come. 
8hij)ments  of  lumber  may  be  expected  to  very  largely  increase.  While 
the  total  amount  of  available  timber  in  (leoroia  is  decreasing,  the 
amount  remaining  is  very  large,  and  while  the  decrease  may  be 
expected  to  inci  etise  the  price,  that  very  fact  will  make  it  practicable 
to  ship  vastly  larger  quantities  by  rail  to  Savannah,  and  by  boat  to 
the  markets.    The  other  articles  may  be  expected  to  largely  increase. 

There  is  a  vast  area  of  ])ractically  uncultivatad  ground  in  the  terri- 
tory tributary  to  Savannah  Avhicli  will  be  cultivated  in  cotton  or  other 
products  whenever  the  market  justilies  it.  Among  these  may  l^e  men- 
tioned sugar  cane  and  various  starch-producing  plants  which  grow 
luxuriantly  in  this  section  with  a  comparatively  small  amount  of  fer- 
tilization. Large  shipments  of  iron  products  from  the  Alabama  fields, 
and  of  wheat  and  corn  from  farther  west,  are  within  the  limits  of 
reasonable  possibility.  The  rapid  influx  of  cotton  mills  into  Georgia 
now  going  on  will  bring  an  increase  in  population,  farm  products,  etc., 
which  may  be  expected  to  cause  an  increase  in  the  water  traffic  through 
Savannah  Harbor  of  all  kinds  of  manufactured  articles. 

The  navigable  depth  at  present  available  in  this  harbor  is  utilized  to 
its  fullest  extent  by  shipping.  Ships  now  come  to  this  port  which 
can  not  load  to  their  full  draft  at  the  wharves,  but  are  forced  to 
drop  down  half  way  to  the  bar  to  finish  their  cargo  with  the  assist- 
ance of  lighters.  The  established  lines  of  coastwise  steamers  to  Bal- 
timore, Philadelphia,  New  York,  and  Boston  are  limited  in  their  sailing 
hours  to  high  tide.  At  present,  railroad  lines  radiate  from  Savannah 
in  five  difi'erent  directions,  belonging  to  three  independent  trunk  lines, 
all  of  w^hich  have  recently  made  very  extensive  and  costly  improve- 
ments in  their  terminal  facilities  at  this  port. 

From  these  facts  it  would  appear  that  the  present  and  prospective 
commercial  importance  of  this  port  justifies  an  examination  as  to  the 
feasibility  and  cost  of  providing  the  additional  depth  mentioned  in  the 
project  of  1888,  and  it  is,  therefore,  to  the  extent  of  such  consideration, 
recommended  to  be  worthy  of  improvement  by  the  United  States. 
Very  respectfully, 

Cassius  E.  Gillette, 

Captain  of  Engineers, 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A, 
(Through  the  Division  Engineer.) 
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[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  September  1900. 
Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  district  engineer  reports  Savannah  Harbor  worthy  of  improve- 
ment by  the  Geperal  Gov^ernment,  and  I  concur  in  that  opinion. 

He  also  reports  that  an  examination  is  justified,  but  does  not  give  an 
estimate  of  the  cost  of  such  a  survey  as  is  contemplated  in  section  2  of 
the  act  of  June  6,  1900.  On  August  31,  1900,  there  were  1488,545.06 
for  improving  Savannah  Harbor,  and  a  portion  of  these  funds  is  avail- 
able for  making  the  survey.  Perhaps,  however,  no  additional  surveys 
are  needed,  but  the  district  engineer  does  not  so  state  in  this  prelimi- 
nary examination. 

It  is  recommended  that  Captain  Gillette  be  requested  to  report  the 
cost  of  a  survey  provided  there  are  not  sufficient  data  in  his  office  to 
"report  as  to  what  changes  or  modifications,  if  any,  are  necessary  to 
carry  out  said  plans." 

Peter  C.  Hains, 

Colonel,  Corps  of  Migirieers^ 
Dwision  Engineer,  Southeast  Dmision. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

Octohtr  3,  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

In  compliance  with  the  terms  of  the  emergency  river  and  harbor 
act  approved  June  6,  1900,  the  within  preliminary  report  is  sulnnitted 
on  reexamination  of  Savannah  Harbor,  Georgia  (full  text  of  item 
quoted  within). 

In  view  of  the  present  and  prospective  commercial  importance  of 
this  port  Captain  Gillette  states  that  a  further  examination  as  to  the 
feasibility  and  cost  of  providing  additional  improvement  would  appear 
to  be  justified.  Concurring  in  this  view  I  have  to  recommend  that 
preparation  of  plan  and  estimate  of  cost  of  improvement  proposed  be 
authorized  and  the  subject  committed  to  a  Board  of  Engineers  to  be 
convened  by  orders  from  this  office,  the  expense  to  be  paid  from 
appropriation  for  improving  harbor  at  Savannah. 

John  M.  Wilson, 
Brig.  Gen.,  CI ilef  of  Engineers, 

U.  S.  Army. 

[Third  indorsement.] 

War  Department, 

October  3,  1900. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

G.  D.  Meiklejohn, 

Acting  Secretary  of  War. 


» 
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ri.an  and  estimate  of  cost  of  improvement  of  savannah  iiar- 
liow,  (ikouxjia,  with  a  view  to  se(;uuin(j  a  dki'tii  of  '26  feet 
at  mean  high  wateu. 

United  States  Engineer  Office, 

BaltJinon',  Md.,  NommKr^l,  1000. 
Genkkal:  TIio  Boaid  of  Entj^inecr  Ollicers,  constituted  by  Sjx'ciiil 
Orders,  Ko.  •!(),  I  letidquarters,  Corps  of  KnoiiuM^rs,  Wasliirifrton,  Octo- 
ber 5,  1900,  to  revise  the  project  of  iinproveiiKMit  for  Savainiali  Har- 
bor, Georgia,  has  the  honor  to  submit  the  followiiio-  report. 

The  act  of  Congress  approved  Juiu^  (>,  11)00,  provides  as  follows: 

Sue.  2.  That  the  Secretary  of  War  is  hercl)y  authorized  to  cause  preliminary  exaiii- 
iiiations  and  surveys  to  be  made  at  the  localitiea  named  in  this  Hection,  as  hereinafter 
provided.        *  * 

Savannah  Harbor  [Geor«fia]:  With  a  view  to  a  reexamination  of  the  plan  fordeej)- 
ening  said  harbor,  as  >;ubmitted  in  the  Report  of  the  Chief  of  Engineers  for  eigliteen 
hundred  and  eighty-eiglit,  page  ten  hunched  and  fifty-nine,  and  a  report  as  to  what 
changes  or  modiiications,  if  any,  are  necessary  to  carry  out  said  plan. 

The  preliminary  examination  having  been  made  by  the  local  engi- 
neer with  a  recommendation  that  the  harl)or  was  worthy  of  improve- 
ment by  the  United  States  to  the  extent  of  the  reexamination  provided 
in  the  act,  the  Board  was  charged  by  the  above  oi"der  with  the  duty  of 
examining  and  reporting  "as  to  what  changes  or  modifications,  if 
any,  are  necessary  to  carry  out  the  plans  for  deepening  Savannah 
Harbor,  Georgia,"  as  given  in  the  above-quoted  act  of  Congress. 

Other  important  duties  of  the  members  of  the  Board  preventing  an 
earlier  meeting,  the  Board  met  at  Savannah,  Ga.,  at  10  a.  m.,  on 
November  5  and  6,  1900,  and  after  giving  careful  consideration  to  the 
complete  survey  of  the  harbor  recently  made  and  the  tabular  state- 
ment of  the  results  of  this  survey  prepared  by  the  local  engineer, 
and  making  an  examination  of  the  work  previously  done,  the  Board 
adjourned,  to  reconvene  in  Baltimore  on  November  21, 1900,  upon  which 
date  the  Board  met  at  1  p.m.,  and,  after  further  consideration  and 
discussion  of  the  subject,  submits  the  following  statement,  recom- 
mendation, and  estimate  . 

The  project  to  be  reexamined  is  dated  October  12,  1887,  and  is 
printed  in  the  Report  of  the  Chief  of  Engineers  for  1888,  beginning 
at  page  1059.  It  provided  for  a  navigable  depth  of  28  feet  between 
the  upper  limit  of  the  city  of  Savannah  and  the  sea,  the  work  to  be 
accomplished  by  training  walls  from  above  the  cit}^  to  Tybee  Roads,  by 
converging  jetties  between  Tybee  Roads  and  the  outer  slope  of  the 
ocean  bar,  and  by  extensive  dredging  from  the  city  to  the  ocean.  The 
widening  of  the  river  at  points  above,  as  auxiliary  to  the  tidal  flow, 
was  also  provided  for.  The  proposed  localities  of  the  training  walls 
and  jetties  are  given  on  a  map  accompanying  the  report. 

The  total  distance  from  the  upper  end  of  the  proposed  channel 
(which  was  at  the  upper  limits  of  the  city,  at  the  old  waterworks)  to 
deep  water  outside  the  bar  is  about  25  miles;  but  only  portions  of  this 
distance,  aggregating  about  15i  miles,  needed  increase  in  depth. 

The  project  provided  for  a  width  of  300  feet  of  channel  through  the 
shoals,  there  being  of  course  a  greater  width  in  the  deep  pockets 
between  the  shoals.    This  project  was  never  adopted. 

In  1890  a  project  providing  for  a  depth  of  26  feet  at  mean  high 
water,  but  with  a  greater  width  than  was  provided  for  in  the  above 
project,  viz,  300  feet  from  the  old  waterworks  to  the  upper  end  of  the 


1724     REPOTIT  OF  THE  CHIEF  OF  ENGHSTEERS,  U.  8.  AKMY. 

South  Channel,  and  400  feet  from  that  point  to  the  ocean,  was  adopted 
on  July  22,  1890.  It  is  to  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1890,  beginning  on  page  1259.  From  July  22,  1890,  to 
July  31,  1896,  work  was  carried  on  under  this  project,  there  being 
expended  13,495,532.61. 

This  work  resulted  in  giving  the  project  depth  of  26  feet  from  the 
Ocean  Steamship  Company's  wharves  to  the  sea,  but  fell  short  of  com- 
pleting the  project,  the  channel  width  being  only  a  little  over  two- 
thirds  of  the  project  requirements.  Neither  the  width  nor  the  depth 
required  were  obtained  at  the  upper  end  of  the  improvement,  between 
the  Ocean  Steamship  Company's  wharves  and  the  old  waterworks,  a 
distance  of  al)out  half  a  mile,  and  the  river  at  some  of  the  congested 
points  opposite  the  city  and  above  was  not  widened,  as  called  for  in 


This  project  and  the  work  done  under  it  were  in  line  with  the  28-foot 
project  under  consideration,  the  training  walls  having  about  the  same 
location  under  the  two  projects.  Both  projects  provided  for  training 
walls  raised  to  low- water  mark,  but  while  constructed  to  that  height 
they  have  materially  failed  to  maintain  it  in  places.  In  connection 
with  this  work  about  6,000,000  cubic  yards  of  material  were  dredged 
from  the  channel. 

Under  date  of  December  13, 1894,  a  modified  project  was  submitted, 
providing  for  the  construction  of  a  portion  of  the  jetty  work  north  of 
Tybee  Roads,  indicated  in  the  28-foot  project  under  consideration.  This 
modified  project  is  found  printed  in  the  Report  of  the  Chief  of  Engineers 
for  1895,  page  1459. 

Congress,  by  the  act  of  June  3,  1896,  adopted  this  project  and 
appropriated  $1,005,000  for  its  execution,  including  extensive  dredg- 
ing in  Savannah  Harbor  and  a  small  amount  of  dredging  and  jetty 
woi-k  for  the  hnprovement  of  the  inside  route  to  Beaufort,  partially  in 
this  harbor. 

Under  this  project  about  1,000,000  cubic  yards  of  dredging  has  been 
done  in  the  harbor;  also  considerable  work  on  the  training  wall  north 
of  Tybee  Roads.  The  contract  with  the  Atlantic  Contracting  Com- 
pany for  the  construction  of  this  training  wall  was  annulled  on  Octo- 
ber 3, 1899,  since  which  date  no  work  under  the  project  has  been  done 
except  dredging.  There  is  at  present  available  a  balance  of  about 
$500,000. 

A  complete  survey  of  the  harbor  was  made  in  1894,  subsequent  to 
the  completion  of  nearly  all  of  the  training  walls,  and  another  in 
1900.  These  two  surveys  have  been  compared,  and  they  indicate  that  in 
that  time,  making  due  allowance  for  dredging,  natural  forces  have 
scoured  from  the  regulated  channel  between  the  training  walls  about 
1,000,000  cubic  yards  of  material.  This  material  has  apparently  not 
been  deposited  in  Tybee  Roads.  Outside  of  the  regulated  channel, 
behind  training  walls,  etc.,  during  the  same  period,  there  has  been 
deposited  something  over  2.000,000  cubic  yards  of  material.  This  is 
mostly  very  fine,  and  its  amount  is  to  be  accounted  for  by  the  material 
that  has  disappeared  from  between  the  training  walls, by  nearly  500,000 
yards  which  has  been  scoured  out  of  the  river  bed  for  some  distance 
above  the  regulated  channel,  and  by  material  brought  down  from  the 
upper  river  in  suspension. 

The  scour  in  the  regulated  area  has  been  principally  near  the  axis  of 
the  channel,  and  has  amounted  to  an  average  of  nearly  1  foot  in  depth 
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ovor  Mio  liMiodi  of  that  chiiiiTicl.  It  has  |)r()lMihly  ])von  accompanied  ])y 
a  Hortiii*^  procc^ss  by  which  \\n\  heavier  and  coaisei*  particles  have 
reinaiiied  in  the  channel  and  tlie  liner  mud  dei)osi(ed  behind  tiie  tiain- 
int^  walls,  lower  down  the  river. 

The  quantity  that  has  been  brought  down  })y  the  river  is  indet(ir- 
minate,  since  the  great  area  concerned  prevents  its  accurate  deter- 
mination. 

The  theory  upon  which  the  present  training  walls  wei  (^  consti  iiel<'d 
is  that  the  material  scoured  out  from  between  them  by  their  successful 
operation  would  be  carried  to  sea;  but  it  ap])ar(Mitly  overlooks  the  fa(;t 
that  the  ends  of  the  training  walls  or  jetties  are  not  in  the  s(mi,  but  in 
Tybee  Roads,  a  basin  of  shoal  water  inside  the  bar,  and  the  scour  of 
the  large  mas;^  of  material  from  the  regulated  channel  niight  be 
expected  to  be  deposited  in  the  roads  and,  by  causing  shoals,  })e  very 
troublesome  to  ]M-ovide  for.  The  Board  considers  this  a  real  danger, 
although  the  material  scoured  out  during  the  past  six  years  has  not, 
apparently,  been  deposited  in  Tybee  lioads. 

The  construction  of  the  training  walls  has  consideral)ly  interfered 
with  the  tid^il  range,  the  tide  neither  rising  so  high  nor  falling  so  low 
in  the  upper  portion  of  the  harbor  as  it  did  before  the  works  were 
constructed. 

For  these  reasons  the  Board  reconmiends  the  removal  of  material 
from  the  channel  by  dredging,  and  docs  not  recommend  the  raising  of 
the  training  walls  to  low  water  until  after  a  large  ]^ortion  of  the  dredg- 
ing has  been  done  and  the  tidal  volume  thereby  increased. 

During  the  past  ten  years  the  channel  across  the  bar  has  been  mov- 
ing gradually  to  the  southward  and  increasing  in  depth,  there  being  at 
least  a  foot  more  water  there  now  than  there  Avas  ten  years  ago.  This 
bar  is  probably  the  least  subject  to  change  of  any  on  the  South  Atlan- 
tic coast,  and  a  moderate  deepening  of  the  chaiuiel  can  be  made  and 
maintained  by  dredging  at  a  very  much  less  cost  than  by  the  construc- 
tion of  jetties,  which  Avould  be  very  long,  very  expensive,  and  also 
certain  to  interfere  with  the  tidal  regimen  of  the  harbor. 

RECOMMENDATIONS. 

After  giving  the  subject  careful  consideration,  the  Board  considers 
that  the  large  commercial  interests  involved  justify  the  Government 
in  providing  a  navigable  depth  in  this  harbor  of  28  feet  at  mean  high 
water  from  the  old  waterworks  to  the  ocean.  For  the  proper  accom- 
modation of  shipping  this  channel  should  have  a  bottom  width  of  400 
feet  from  its  upper  end  down  to  the  lower  city  limits,  and,  to  assist  in 
the  maintenance  of  this,  the  same  width  should  be  continued  down  to 
Fort  Oglethorpe.  Below  that  point  the  Board  recommends  a  channel 
of  the  same  depth,  with  a  bottom  width  of  350  feet  in  the  straight 
portions  and  from  450  to  500  feet  in  the  bends,  according  to  the  sharp 
ness  of  the  curves.  The  channel  from  Oyster  Bed  to  Tybee  Roads, 
and  the  channel  across  the  bar,  should  each  have  a  width  of  500  feet. 

In  estimating  the  quantities  of  material  to  be  removed  to  produce 
the  above  depth  of  28  feet  at  mean  high  water,  due  allowances  are 
made  for  variation  in  the  mean  tidal  rise  at  different  points,  for  prob- 
able filling  from  the  sides,  and  for  extra  depth  required  on  the  bar  on 
account  of  the  ocean  swell,  which  include  all  the  probable  contingen- 
cies of  dredging  work. 
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The  Board  recommends  the  ultimate  raisin^^  of  all  existing  training 
walls  between  the  city  and  Tybee  Roads  to  mean  low  water,  the  time 
of  doing  this  work  to  be  determined  by  the  local  engineer.  It  is  not 
recommended  that  any  jetties  be  built  for  the  improvement  of  the 
bar,  or  that  any  further  work  be  done  on  the  training  wall  north  of 
Tybee  Roads. 

The  dredging  between  the  old  waterworks  and  the  Oyster  Bed  should 
be  done  by  contract  or  by  Government  dredges,  and  most  of  the 
material  either  dumped  upon  marsh  lands  or  behind  training  walls. 

In  the  Gistimate  allowance  is  made  for  the  handling  of  the  material 
dredged  in  dump  scows  and  subsequently  pumping  it  on  shore  or 
behind  training  walls,  the  condition  of  the  river  not  providing  ade- 
quate facilities  for  dumping  directly  more  than  a  small  proportion  of 
the  material  to  be  removed.  The  estimated  cost  of  this  dredging,  at 
15  cents  per  cubic  yard,  is  $956,700. 

The  dredging  below  the  Oyster  Bed  (across  Tybee  Knoll  and  on  the 
ocean  bar)  should  be  done  by  a  dredge  owned  and  operated  by  the 
Government,  on  account  of  the  fact  that,  since  the  Government  is  the 
only  patron  of  ocean-bar  dredging,  competition  for  the  work  could 
hardly  be  expected,  and  the  contingencies  of  such  work  being  large 
and  the  outlay  required  to  provide  suitable  dredges  being  quite  heavy, 
the  doing  of  such  work  by  contract  could  only  result  in  excessive  cost 
to  the  Government.  This  work  is  estimated  at  13  cents  per  cubic  yard, 
and  amounts  to  $520,260. 

The  total  cost  of  the  improvement  recommended,  including  dredg- 
ing and  the  raising  of  the  training  walls,  is  $1,539,135,  of  which,  as 
stated  above,  $500,000  is  now  available,  provided  its  expenditure  in 
connection  with  the  28-foot  project  be  authorized. 

Under  present  conditions  the  larger  vessels  generally  take  two  tides 
to  get  to  sea  from  Savannah,  on  account  of  the  long  distance  to  be 
traversed.  They  anchor  generally  at  the  Bight  or  Venus  Point.  This 
interferes  to  some  extent  with  passing  ships,  and  it  would  be  a  great 
advantage  to  shipping  to  be  able  to  tie  up  at  these  points  instead  of 
anchoring. 

The  same  thing  may  be  expected  after  the  proposed  increase  in  depth. 
Ships  will  still  be  loaded  to  the  full  capacity  of  the  harbor  and  require 
two  tides  to  make  the  bar.  To  provide  for  this  the  Board  recommends 
the  construction  of  mooring  dolphins,  with  the  necessary  dredging  to 
provide  a  basin  about  1,500  feet  long  at  the  Bight  and  another  3,000 
feet  long  at  Venus  Point. 

ESTIMATE. 

In  this  estimate  all  depths  mentioned  are  referred  to  mean  low 
water. 

Dredging, 

Cubic  yards. 


Marsh-  Island  Channel,  400  feet  wide,  22  feet  deep   1, 000, 000 

Citv  front,  400  feet  wide,  22  feet  deep   1, 161, 000 

Wrecks  Channel,  400  feet  wide,  22  feet  deep   940, 000 

Obstructions  Channel,  350  feet  wide  (increasing  to  450  feet  in  lower  half) , 

22  feet  deep   429,000 

Upper  and  Lower  Flats,  350  feet  wide  (450  to  500  feet  at  turns),  22  feet  deep.  1,  300,  000 
Long  Island  Crossing,  350  feet  wide  (475  feet  at  turns),  22  feet  deep   1,  548,  000 


Total,  above  Oyster  Bed  ".   6,378,000 

At  15  cents  per  cubic  yard,  $956,700. 
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fUiblc  yards. 

Ovstor  Bed  to  Tvbee  Koads,  500  feci  wide,  22  feet  doop   2,  252,  000 

Oiiter  n-AV,  500  loot  wide,  23  feet  deei)   1,  750,  000 


Total  soa  drcd-in-   4, 002,  000 

At  13  eeiita  per  cubic  yard,  $520,2()0. 


Repairs  to  Irainhxj  walls. 


(1)  Marsh  Island  trainiiij?  wall: 

1,500  cubic  yards  of  brush  bundles,  at  50  cents  per  (•u])ic  yard. . .  $750 

100  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   275 

 $1,025 

(2)  Garden  Bank  training  wall: 

1,000  cubic  yards  of  brush  bundles,  at  50  cents  per  cubic  yard. . .  500 

100  cubic  yards  of  stone,  at  |2.75  per  cubic  yard   275 


(3)  Mackay  Point  training  wall: 

5,000  cubic  yards  of  brush  bundles,  at  50  cents  per  cubic  yard. . .  2,  500 

1,000  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   2,  750 

  5,250 

(4)  Barnwell  Island  training  wall: 

3,000  cubic  yards  of  brush  bundles,  at  50  cents  per  cu))ic  yard. . .  1,  500 

200  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   550 

  2,050 

(5)  North  Elba  Island  training  w^all: 

6,000  cubic  yards  of  brush  bundles,  at  50  cents  ])er  culnc  yard. . .  3, 000 

500  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   1,  375 

  4,375 

(6)  South  Elba  Island  training  wall: 

2,000  cubic  yards  of  brush  bundles,  at  50  cents  per  cul)ic  yard. .  1, 000 

200  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   550 

  1,550 

(7)  Venus  Point  training  wall: 

3,000  cubic  yards  of  brush  bundles,  at  50  cents  per  cubic  yard. .  1, 500 

600  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   1,  650 

  3,150 

(8)  North  Long  Island  training  wall: 

2,000  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   5,  500 

(9)  Cockspur  Island  training  wall: 

7,000  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   19, 250 

(10)  Oyster  Bed  training  wall: 

7,000  cubic  yards  of  stone,  at  $2.75  per  cubic  yard   19,  250 


Total  repairs  to  training  walls  62, 175 

Mooring  basins. 

Total  dredging,  31,000  cubic  yards,  at  15  cents  per  cubic  yard  $4, 650 

Pile  work   24,006 


Total  for  mooring  basins   28, 656 

Summary. 

Dredging   $1, 476,  960 

Jetty  work   62,175 

Mooring  basins   28,  656 


Total   1, 567,  791 


REMARKS. 

The  Board  has  given  consideration  to  the  subject  of  the  removal  of 
Cross-Tides  Dam  and  also  to  the  question  of  the  substitution  of  the 
South  Channel  for  the  North  Channel  as  a  part  of  the  route  to  the  sea. 

Concerning  the  Cross-Tides  Dam,  the  present  survey  shows  that  the 
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extensive  use  of  Back  River  as  a  dumping  ground,  togctlicr  with  the 
*  construction  of  Cross-Tides  Dam,  has  caused  this  channel  t©  shoal  very 
extensively,  and  it  is  feared  that  the  removal  of  this  dam  would  tend 
to  scour  large  quantities  of  this  material  back  into  the  navigable  chan- 
nel below.  The  crest  of  the  dam  is  now  at  an  average  of  about  a  foot 
below  mean  low  water.  The  Board  therefore  considers  it  inadvisa- 
ble to  disturb  the  present  conditions  due  to  the  existence  of  this  dam. 

The  adoption  of  a  route  via  the  South  Channel,  including  the 
removal  of  Cross-Tides  Dam  and  the  replacing  of  it  with  a  dam  above 
the  head  of  deep  water  in  the  channel  past  the  city,  together  with  the 
total  separation  of  North  Channel  and  South  Channel  by  the  extension 
of  the  Fig  Island  jetty  to  the  head  of  Elba  Island,  would  have  certain 
advantages,  in  that  it  would  leave  the  North  Channel-Back  River 
waterway  a  natural  stream  for  the  reception  of  sediment  brought 
down  from  the  upper  river  and  leave  the  South  Channel-Front  River 
waterway  in  the  nature  of  an  independent  arm  of  the  sea,  free  from 
deposits  of  the  river  sediment,  except  the  small  quantities  brought 
down  in  suspension. 

The  Board  finds  that  to  carry  out  the  jetty  work  and  the  removal 
of  the  present  jetty  work  called  for  would  cost  about  1800,000.  The 
dredging  in  South  Channel,  at  10  cents  per  cubic  yard,  would  cost 
about  $1,400,000.  The  dredging  on  the  outer  bar  and  above  the  head 
of  South  Channel,  as  given  in  the  above  estimate,  would  amount  to 
about  $080,000,  making  a  total  cost  of  about  $2,880,000,  and  showing 
that  under  present  conditions  the  North  Channel  is  the  more  advan- 
tageous route  for  improvement. 

Respectfully  submitted. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers. 

J.  C.  Sanford, 
Captain^  Corps  of  Engineers. 

Cassius  E.  Gillette, 
Captahi^  Corps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers.,  U.  S.  A. 


N  i6. 

PRELIMINAKY  EXAMINATION  OF  SKIDDAWAY  NARROWS,  GEORGIA. 
[Priuted  in  House  Doc.  No.  91,  Fifty-sixth  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers. 

United  States  Army, 
Washington,  November  1900. 
Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con 
gress  copy  of  report,  dated  September  26.  1900,  by  Capt.  Cassius  E. 
Gillette,  Corps  of  Engineers,  upon  preliminary  examination  of  Skid- 
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daway  Narrows,  Georgia,  authorized  by  the  emergency  river  and  harbor 
act  approved  ,Juno  6,  1900,  as  follows: 

Skiddawjiy  Niiirows:  Preliiniiiiuy  examination  and  mirvcy  of  the  Skiddaway  Nar- 
rowH,  Conner  'uvj;  the  Iwle  of  Hope  iviv(T  with  Kurnside  Kiver,  for  a  channel  aeventy- 
tive  feet  wide  and  six  feet  deep  at  mean  low  water. 

Ver/  respectfully,  your  obedient  servant, 

John  M.  Wn.soN, 
JSrig.  Geii, ,  Ch  ief  of  En  jnxu  r.<?, 

U,  jS.  Army, 

Hon.  Elihu  Root, 

Seofetary  of  War. 


report  of  OAPT.  OA8SIU8  E.  GILLETTE,  CORPS  OF  ENGINEERS. 

United  States  Enginkkr  Office, 

Savamuih.,  Ga.^  Septemher  ^6,  1900. 
General:  In  conii)liance  with  your  letter  of  June  13,  1900,  I  have 
the  honor  to  submit  the  following  report  of  aproliniiniiry  examination 
of  the  following  locality,  as  speciiied  in  the  act  of  Congress,  approved 
June  6, 1900,  viz: 

Skiddaway  Narrows:  Preliminary  examination  and  survey  of  the  Skiddaway  Nar- 
rows, connecting  the  Isle  of  Hope  Kiver  witii  Burnside  River,  for  a  channel  seventy- 
five  feet  wide  and  six  feet  deep  at  mean  low  water. 

The  present  navigable  route  through  Skiddaway  Narrows  consists  of 
an  extremely  tortuous  and  very  narrow  channel,  the  bottom  of  which 
is  bare  at  low  water  and  at  high  water  an  ordinary  row  boat  can  not 
pass  through  the  channel  without  the  oars  being  interfered  with  on 
both  sides  from  the  marsh  grass  growing  on  the  banks. 

Nevertheless,  a  great  deal  of  commerce  passes  over  this  route.  It 
consists  mostly  of  rice,  oysters,  and  other  commodities,  carried  in  small 
sailing  vessels.  This  is  a  part  of  the  commerce  which  follows  what  is 
known  as  the  Inside  Waterway  between  Savannah,  Ga.,  and  Fernan- 
dina,  Fla.  Beyond  this  there  is  little  or  no  local  commerce,  and  the 
route  would  be  of  no  special  local  value  except  for  pleasure  boats  and 
a  few  residents  in  the  immediate  vicinity.  The  through  commerce  is, 
or  can  be,  provided  for  by  other  and  better  routes.  The  local  com- 
merce is  too  small  to  justify  a  cut  through  the  Narrows,  which  would 
be  nearly  2  miles  long. 

It  is  therefore  recommended  that  Skiddaway  Narrows  is  not  worthy 
of  improvement  by  the  United  States. 
Very  respectfully, 

Cassius  E.  Gillette, 

Captain  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  TJ.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md. ,  September  ^8,  1900. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

In  view  of  the  fact,  as  stated  by  the  district  engineer,  that  the  local 
commerce  is  too  small  to  justify  the  United  States  in  making  a  cut 
ENG  1901  109 
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through  Skiddaway  Narrows,  and  inasmuch  as  better  routes  exist  for 
the  accommodation  of  through  commerce,  I  am  of  the  opinion  that 
the  cutting  of  "a  channel  75  feet  wide  and  6  feet  deep  at  mean  low 
water,"  connecting  the  Isle  of  Hope  with  Burnside  River,  is  not  worthy 
of  improvement  by  the  General  Government. 

Peter  C.  Hains, 

Colonel^  Corps  of  Enginee/'H^ 
Division  Engineer^  SoiUheast  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

Octoher  %J^,  1900. 

Respectfully  submitted  to  the  Secretary  of  War,  concurring  in  the 
opinion  of  the  local  officer  and  of  the  division  engineer  that -improve- 
ment of  the  locality  by  the  General  Government,  in  the  manner  indi- 
cated by  the  act  authorizing  the  examination,  is  not  advisable. 

John  M.  Wilson, 
Brig.  Gen..^  Chief  of  Engineers^ 

U.  S.  Army. 

[Third  indorsement.] 

War  Department, 

Octoher  27,  1900. 

The  views  of  the  local  officer  and  of  the  division  engineer,  as  con- 
curred in  by  the  Chief  of  Engineers,  are  approved. 

Elihu  Root, 

Secretary  of  War. 


N  17. 

EXTENSION  OF  HARBOR  LINES  IN  SAVANNAH  RIVER  AT  SAVANNAH, 

GEORGIA. 

United  States  Engineer  Office, 

Savannah,  Ga. ,  Jane  26,  1900. 
General:  The  har])or  lines  in  the  harbor  of  Savannah  extend  u[)  .is 
far  as  the  old  waterworks.  At  the  time  the}^  were  laid  out  the  lines 
were  carried  some  distance  farther  on  the  maps,  but  the  Board  which 
met  in  1889  onl}^  recommended  for  approval  to  the  waterworks.  Since 
then  the  construction  of  the  Georgia  and  Alabama  Railway  Bridge 
across  the  river  and  other  causes  are  inducing  commercial  develop- 
ment in  that  part  of  the  harbor,  and  several  applications  for  permits 
to  build  wharves,  pile  timber  booms,  etc.,  will  doubtless  be  made.  It 
will  save  a  great  deal  of  trouble  if  the  harbor  lines  can  be  adopted 
now,  and  it  is  recommended  that  the  dotted  lines  on  the  inclosed  map,^ 
marked  "proposed  extension  of  harbor  lines,"  be  approved  as  harbor 
lines  by  the  Secretary  of  War. 
Very  respectfully^, 

Cassius  E.  Gillette, 
Captain  ,  Carps  of  Engineers. 

Brig.  Gen.  John  M.  Wilson, 

( 'hltf(f  Engineers,  U.  S.  A. 

^Not  printed. 
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[  Kirst  iiidorscmciil .  ] 

Offk'k  C/Hikf  of  En(}ineeus, 

IT.  S.  Army, 

JitveW,  mo. 

RoHpoctfiilly  r(*f(M  r(Hl  to  Potor  (I  Ilairis,  (V)i-ps  of  Eii^irKU'rs, 
Division  Kngincer,  Southeast  Division,  for  his  views  and  reconnnenda- 
tion. 

To  bo  returned. 

By  eonunjuid  of  Brigadier-General  Wilson: 

A.  Ma(m^knztk, 
Lieiit.  Col.^  Cor2)><  <>f  J''}ii(ji7ieers. 

[Second  iiidorsciiient.] 

U.  S.  Engineer  Office, 

B(dt!in(yre.  Md.,  July  6',  1900. 
Respectfully  submitted  to  the  Chief  of  P^nginecrs,  U.  S.  A. 
I  concur  with  the  views  of  the  district  engineer  in  regard  to  the 
necessity  of  extending  the  harbor  lines  in  front  of  the  city  of  Savannah 
farther  upstream. 

The  rapid  developments  of  trade  and  improvements  along  the  city 
front  make  this  necessary. 

The  lines  suggested  by  the  district  engineer  seem  to  ])e  such  as  to 
meet  the  requirements,  and  I  recommend  that  they  be  approved. 

Peter  C.  Hains, 
Colonel.^  Corps  of  Emjinecfrs., 
Division  Engineer^  Southeast  Division. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

July  1900. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  harbor  lines  for  Savannah  Harbor  approved  by  the  Secretary  of 
War  May  4,  1889,  extended  up  the  Savannah  River  to  a  point  known 
as  the  ''old  waterworks." 

The  present  and  prospective  commercial  development  of  the  locality 
makes  it  desirable  to  extend  the  line  farther  up  the  river,  and  the 
district  engineer  officer  has  submitted  the  accompanying  tracing  on 
which  the  desired  extension  is  indicated  by  broken  black  lines. 

I  recommend  that  the  extension  be  approved,  and  that  the  Secretary 
place  his  approval  on  the  tracing,  which  has  been  prepared  for  his 
signature. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

Note. — The  lines  referred  to  above  and  shown  on  the  map  mentioned 
were  approved  by  the  Secretary  of  War  under  date  of  July  17,  1900, 
the  approval  being  indicated  on  the  map. 
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IMPROVKMKNT  OF  KIVKKS  AND  IIARHOKS  ON  TIIK  KASTKRN  COAST 
OF  FLORIDA.  AND  OF  IIAKHOR  AT  KKY  WKST,  FLORIDA,  AND 
ENTRANC'K  TIIFRKTO. 


RKIH)IIT  FOR  Tin:  FISCAL  YEAR  F\I)IN(,'  jr.XF  ,W,  1901,  WITH  OTHER 
!)()('(  MEXTS  RFLATISO  TO  THE  WORKS.  OFFICERS  IN  CIIAROE, 
CAFT  a  II.  MrKIXSTRY  AND  CA/'T  TIIOS.  If.  FEES,  CORJ*S  OF  ENGI- 
NEERS. 

IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  St.  Johns  River,  Orange  Mills  Flats, 

Florida. 
8.  Volusia  Bar,  Florida. 

4.  Ocklawaha  River,  Florida. 

5.  St.  Augustine  Harbor,  Florida. 

6.  Indian  River,  Florida. 


7.  Key  West  Harbor,  Florida,  and  en- 

trance thereto. 

8.  Removing  the  water  hyacinth  from 

Florida  waters. 

9.  Dredge  for  riv^er  and  harbor  improve- 

ments, Florida. 


United  States  Engineer  Office, 

Tampa^  Fla.^  July  18^  1901. 
General:  1  have  the  honor  to  submit  herewith     "     *    *  1113^ 
annual  reports  for  the  fiscal  year  ending  June  30,  1901,  as  follows: 

45-  *****  * 

Veiy  respectfuU}^,  your  obedient  servant, 

Thos.  H.  Rees, 
Captain^  Corps  of  Engineers. 

Brig-.  Gen.  G.  L.  Gillespie, 

C%itf  of  Engineers^  T^.  S.  A. 


O  I. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
pages  1305  to  1312,  Report  of  the  Chief  of  Engineers  for  1896,  and 
to  pages  1586  to  1601,  Report  of  the  Chief  of  Engineers  for  1895,  the 
latter  being  a  report  upon  a  surve}^  of  St.  Johns  River,  Florida,  from 
Jacksonville  to  the  ocean,  with  a  view  of  securing  a  21-foot  channel, 
and  to  pages  1327  to  1330,  Report  of  the  Chief  of  Engineers  for  1898. 
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A  survey  of  the  river  from  the  entrance  to  Dames  Point  was  made 
April  22  to  May  7,  the  map  of  which  in  three  sheets  is  presented 
herewith. 

IMPROVEMENT  AT  THE  ENTRANCE. 

Work  under  the  contract  with  Roderick  G.  Ross,  of  Jacksonville, 
Fla.,  in  force  at  the  beginninp-  of  the  fiscal  year,  is  still  in  progress. 
This  contract  was  entered  into  December  1, 1899.  Work  began  March 
2,  1900,  and  the  contract  will  probably  be  finished  within  two  or  three 
months  from  the  present  time. 

North  jetty.— To  June  30,  1900,  the  foundation  and  hearting  of  the 
north  jetty  was  extended  to  station  12949,  with  a  crest  width  of  about 
35  feet  at  an  average  depth  of  about  3  feet  below  mean  low  water  to 
station  12200  and  a  crest  width  of  about  50  feet  at  an  average  depth 
of  6  feet  below  mean  low  water,  thence  to  the  outer  end.  Between 
stations  3500  and  8611  the  jetty  has  been  built  up  to  about  7  feet  above 
mean  low  water  with  large  stone.  During  the  fiscal  year  ending  June 
30,  1901,  37,932.2  tons  of  first-class,  9,065.6  tons  of  second-class,  and 
9,759.1  tons  of  third-class  stone  was  placed. 

Excepting  where  work  has  been  done  during  the  year,  the  condition 
of  the  north  jetty  remains  about  as  it  was  last  year.  From  the  inner 
end  it  slopes  down  to  about  mean  low  water  at  station  1250.  This 
portion  of  the  jetty  is  mostly  covered  with  sand.  From  station  1250  to 
station  3500  the  crest  of  the  jett}^  averages  about  2  feet  below  mean  low 
water,  with  a  depression  at  station  1800  to  about  4  feet  below  mean 
low  water,  and  another  at  station  2100  to  about  6  feet  below  mean  low 
water.  From  station  35  to  station  8600  the  crest  of  the  jetty  varies 
from  4  feet  to  8  feet  above  mean  low  water,  with  occasional  projections 
above  8  feet  and  a  few  depressions  below  4  feet  above  mean  low  water. 
From  station  8600  to  9400  the  crest  is  at  an  average  of  6  feet  below 
mean  low  water.  It  then  gradually  rises  in  an  irregular  manner  to  an 
elevation  of  8  feet  above  mean  low  water  at  station  10750.  It  then 
suddenly  drops  to  about  1  foot  below  mean  low  water,  at  which  refer- 
ence it  continues  to  station  12050,  from  which  point  it  slopes  downward 
to  the  outer  end  at  station  12949,  where  it  is  6  feet  below  mean  low 
water. 

South  jetty. — There  was  no  work  done  on  the  south  jetty  during  the 
year.  The  profile  accompanying  the  map  of  the  annual  survey  shows 
greater  irregularities  than  that  of  last  year,  but  the  average  elevation 
of  the  crest  appears  to  be  al)out  the  same. 

Depths. — The  area  bounded  b}^  the  6-foot  contour  on  the  large  shoal 
contiguous  to  the  north  jett}^  from  the  shore  out  has  decreased  some- 
what, and  the  western  side  of  this  shoal  has  assumed  a  much  flatter 
slope.  This  may  be  taken  as  an  indication  that  the  movement  of  sand 
across  the  shoal  toward  the  west  is  much  less  than  heretofore  if  it  has 
not  ceased  altogether.  U  nder  the  protection  of  the  high  portion  of 
the  north  jetty,  which  has  been  built  up  during  the  3  ear,  a  channel 
appears  to  be  forming  close  along  the  jett}'  of  which  there  was  very 
little,  if  any,  trace  last  year. 

The  area  of  the  cross  section  between  the  outer  ends  of  the  jetties 
remains  about  as  last  year,  although  some  shoaling  is  noticeable  in  the 
deeper  parts  of  the  channel.  The  distance  between  the  inner  and  outer 
15-foot  contours  on  the  bar  is  900  feet  this  year,  as  against  1,200  feet 


AIM'KJNJ>1X  O  KEroKT  OK  CAI'TAIJS  KKKH. 


1785 


last  v(»jir.  'V\iv  ji\  ailahlc  cliaimcl  depth  across  the  bar  is  now  only  about 
1'2^  IVct  at.  mean  low  water.    This  was  rrportcfl  to  he  14.2  feet  last  y(nir. 

'rh(^  salient  lorined  hy  the  har  has  a  inoi'e  imiforni  eontoiu"  than  is 
shown  on  the  map  of  last  year.  The  locations  of  contours  on  the  outer 
slope  of  the  bar  are  about  as  last  year,  on  a  prolonj^ation  of  the  axis  of 
the  south  jetty,  but  on  the  prolongation  of  the  axis  of  the  north  jetty 
they  havi»  been  pushed  seaward  jibout  200  feet. 

/)'n'(/(///H/  (HI  t/h'  bill'.  'V\\v  driMlo-e  Otjx'  F<'((i\  belonging  to  the  Wil- 
niinoton,  N.  C\,  district,  bein<;-  at  work  in  the  river  above  the  mouth, 
instructions  were  issued  September  17  to  dredj»"e  on  the  ocean  Inir 
whenev(U"  the  conditions  were  such  that  it  could  be  done  with  safety. 
No  dredoin<»-  was  done  at  this  place  until  Noveml)er  2.  From  that  date 
until  flanuary  2()  dredgint*-  was  done  on  the  bar  at  irrej>'ular  intervals. 
A  total  of  1(),425  cubic  yards  was  rtMuoved  from  the  })ar.  No  trace  of 
this  work  is  apparent  in  the  nuip  of  the  last  survey;  in  fact,  the  avail- 
able depth  is  less  than  when  the  dredging  began.  This  is  a  further 
illustration  of  the  futility  of  attempting  to  dredge  this  bar  until  the 
north  jetty  has  l)een  extended  and  built  high  enough  to  afford  protec- 
tion to  such  op(H"ations  and  prevent  the  dredged  channel  from  being 
obliterated  by  the  action  of  the  storm  waves. 

A  dredge  of  greater  capacity  and  less  draft  than  the  Cape  Fear 
would  be  enabled  to  take  advantage  of  calm  weather  and  to  work  on 
all  stages  of  the  tide,  and  might  in  a  short  time  provide  a  deep  and 
well-defined  channel,  which  would  concentrate  the  flow  of  the  current 
and  give  it  a  natural  trend  in  the  desired  direction.  This  would  enable 
the  current  to  combat  more  successfully  the  deleterious  effect  of  the 
waves  and  woidd  doul)tless  give  much  better  final  results  than  those 
attained  in  this  instance. 

THE  RIVER  ABOVE  THE  MOUTH. 

The  U.  S.  dredge  Cape  Feai\  belonging  to  the  Wilmington,  N.  C, 
district,  continued  at  work  in  the  river  with  occasional  work  on  the 
bar  at  the  entrance  until  tianuary  26.  When  the  dredge  began  work 
on  the  river  April  10,  1900,  there  were  four  shoal  places  in  the  channel 
where  a  deficiency  in  depth  had  been  complained  of,  viz:  Dames 
Point  cut.  Browns  Creek  cut.  White  Shells  cut,  and  Mile  Point  cut. 
The  shoal  at  White  Shells  cut  was  removed  before  the  end  of  the 
fiscal  year  ending  June  30,  1900,  and  a  considerable  amount  of  work 
had  been  done  at  each  of  the  other  places  mentioned  excepting  Mile 
Point  cut,  at  which  place  work  only  began  June  25,  1900.  During 
this  year  28,136  cubic  yards  were  removed  from  Dames  Point  cut, 
3,543  cubic  yards  from  Browns  Creek  cut,  and  116,467  cubic  yards 
from  ^lile  Point  cut,  a  total  of  148,146  cubic  yards,  which,  with  the 
amount  removed  from  these  localities  during  the  previous  year,  makes 
a  total  of  242,366  cubic  yards  removed  by  the  dredge  Cape  Fear  from 
the  cuts  in  the  river  above  the  mouth. 

The  cuts  were  dredged  to  a  depth  of  from  17  to  18  feet.  An 
inspection  of  the  maps  of  the  surve}^  made  in  May,  which  are  pre- 
sented herewith,  shows  the  following  depths:  Dames  Point  cut  has  an 
excess  of  18  feet,  except  at  the  upper  end,  where  only  about  17  feet  is 
found,  and  at  the  lower  end,  where  there  is  about  17i  feet.  Browns 
Creek  cut  has  evidently  deepened  since  dredged,  as  19  feet  is  found 
throughout.  White  Shells  cut  has  a  depth  in  excess  of  18  feet,  except- 
ing one  small  place  near  the  middle  of  the  cut  where  there  is  17i  feet, 
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and  another  place  near  the  upper  end  where  there  is  about  17i  feet. 
There  is  a  least  depth  of  16i  feet  in  Mile  Point  cut,  excepting  one 
place  near  the  upper  end,  where  the  dredged  channel  has  shoaled  to 
about  15  feet.  The  recent  survey  has  also  developed  the  fact  that 
shoaling  has  occurred  in  St.  Charles  Creek  cut.  This  was  dredged 
in  1893  to  a  depth  of  18  feet.  Since  that  time  no  work  has  been  done 
at  this  place.  The  recent  survey  shows  that  opposite  the  mouth  of 
St.  Charles  Creek  the  depth  is  only  16^  feet.  Elsewhere  this  cut  is  in 
good  condition.  The  above  depths  all  refer  to  the  plane  of  mean  low 
water.  The  mean  range  of  tide  varies  from  5.22  feet  at  the  bar  to  1.8 
feet  at  Dames  Point. 

As  stated  in  the  last  annual  report,  in  order  to  successfully  complete 
this  project  within  a  reasonable  time  and  within  the  estimated  cost,  it 
is  necessary  that  the  work  be  placed  under  the  continuous  contract 
system,  or  that  more  adequate  appropriations  be  made.  Five  hundred 
thousand  dollars  could  be  profitably  expended  yearly  until  the  project 
is  completed. 

To  provide  for  the  increasing  needs  of  commerce  and  afford  relief 
in  the  most  economical  and  expeditious  manner,  it  is  recommended 
that  provision  be  made  for  the  early  construction  of  a  hydraulic  dredge 
adapted  for  use  in  the  river  and  on  the  bar.  It  is  estimated  that  such 
a  dredge  will  cost  1150,000. 

Money  statement. 

July  1,  1900,  balance  unexpended   $216, 527.  03 

June  30,  1901,  amount  expended  during  fiscal  year   150,  387.  65 

July  1,  1901,  balance  unexpended   66, 139.  38 

July  1,  1901,  outstanding  liabilities   34,  825.  98 


July  1,  1901,  balan(;e  available   .       31,  313.  40 


July  1,  1901,  amount  covered  by  uncompleted  contracts   24,  111.  31 


Amount  (estimated)  required  for  completion  of  existing  project   1,  709,  750.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    500,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

APPROPRIATIONS  FOR  IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

Under  the  original  project  the  following  appropriations  were  made 
for  the  w^ork: 

June  14,  1880    $125,  000 

March  3,  1881   100,000 

August  2,  1882    150,  000 

July  5,  1884   150,000 

Augusts,  1886   150,000 

August  11,  1888    175,000 

September  1 9,  1890   1 70, 000 

July  13,  1892   112,500 

March  3,  1893   284,  500 

Total  _   $1,417,000 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made: 

June  3,  1896    $200,  000 

March  3,  1899   200,000 

  400, 000 


Aggregate 


1,817,000 


1  'T.^A  X>X,iX>/^T3rn 
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CiHilntcl  in  ftn'cf  (hiriiu/  /i.scd/  ift  ar 


SFainu  of  ('(>iilrm't«)r. 
UMh'i-ick  (i.  KoRS  


Ooiitnicl. 

I)at»."<l. 

Approved. 

Date  of 
beKimiiiif,'. 

Jetty  (ronstruotion  

Dec.  1,1899 

Duf.  30,1899 

Mar.  2, 1900 

Date  of 
expiration. 


Quantities. 


Oct.  2,1901 


l*riee  per 
ton. 


))()nl  I9.01K)  Urns  lirst-class  stone... 
l>()iit  L'O.OOO  tons  si'coiKi-class  stone 
bout  20,000  tons  tiiini-elass  stone  . 


92. 33 
2.  33 
2.00 


C'OMMICKCIAL  STATISTICS. 

Comiiicm'  of  St.  JoIiiik  Riv('i\  Florldd,  duriiu/  Hit'  i/car  endhvj  Decetnher  SI,  1900. 
[Furnislied  by  Ja(^ksonville  Board  of  Trade.] 


Articles. 


lattle  

lot  ton  

"ertilizers. 
"ruits  


iraui  

;ross-ties  

ihingles  

juniber  

;lay  

Jriclf  

laval  stores  

/^egetables  

i'ish  and  oysters 

iteel  rails  

;oal  

Ml  

'obaeco  

Merchandise  

lay  

ron  


Gross 
tonnage. 


Total   049,221 


125 
4,850 
3,363 
4,386 
8,435 
42,240 
11,840 
262, 208 
51,772 
210 
31,742 
11, 377 
844 
11,611 
48, 162 
1,330 
45 

148,044 
301 


Value. 


«11,617 
968, 750 
lll,li05 
225, 725 
115,435 
166, 950 

75, 243 
897, 938 

46, 540 
686 
229, 126 
148,022 

67, 525 
278, 032 
207, 359 
398, 838 

45,000 
034, 355 
4,285 
154, 935 


22,  lis,  266 


Arrivals  mid  departures  of  vessels  for  the  year  ending  December  31^  1900. 


Arrivals. 

Departures. 

No. 

Tons. 

No. 

Tons. 

team  

227 
308 
1 

360, 157 
108,235 
237 

234 
299 

358,  807 
107,731 

ailing  

Total  

536 

468, 629 

533 

466,  538 

Estimated  number  of  passengers  carried  by  water,  433,300. 
Probable  increase  of  trade  were  improvement  completed,  100  per 
;ent. 


O  2. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER  AT  ORANGE  MILLS  FLATS, 

FLORIDA. 

A  preliminary  examination  of  this  locality  was  made  under  the 
iirection  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
May  19,  1898,  and  his  report  thereon,  dated  May  30,  1898,  stating  the 
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original  condition  of  the  locality  and  proposing  a  project  for  improve- 
ment, is  printed  on  pages  1344  to  1348,  Report  of  the  Chief  of  Engi- 
neers for  1898. 

With  a  portion  of  the  appropriation  of  $40,000  made  for  this  work 
by  the  river  and  harbor  act  approved  March  3,  1899,  a  survey  from 
Tocoi  Point  to  Cow  Creek  was  made  under  the  direction  of  Capt. 
C.  H.  McKinstry,  Corps  of  Engineers,  between  July  10  and  August 
17,  1899.  Captain  McKinstr3^'s  report  of  this  survey,  dated  December 
26,  1899,  together  with  three  maps  and  report  of  assistant  engineer,  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1900,  pages  1972 
et  seq. 

The  approved  project  contemplates  the  formation  of  a  channel  200 
feet  wide  and  13  feet  deep  at  mean  low  water  through  the  shoals 
between  Jacksonville  and  Palatka,  Fla. ,  at  an  estimated  cost  of  $120,000. 

With  the  appropriation  of  $40,000  made  in  act  of  March  3,  1899,  a 
survey  was  made  of  the  portions  of  the  river  requiring  improvement 
within  the  limits  named,  and  a  contract  was  entered  into  with  P.  San- 
ford  Ross,  Incorporated,  November  14,  1899,  to  dredge  the  channel 
across  Orange  Mills  Flats  proper  at  the  rate  of  9.7  cents  per  cubic 
yard.  Dredging  was  begun  under  this  contract  April  2,  1900,  and 
was  completed  October  5,  1900.  Five  beacons  to  mark  the  dredged 
channel  were  placed  by  the  contractor  between  October  5  and  23.  Up 
to  the  end  of  the  fiscal  year  ending  June  30,  1900,  160,426  cubic  j^ards 
of  material  had  been  dredged.  The  total  amount  of  material  dredged 
within  the  limits  specified  in  the  contract  was  343,148.7  cubic  yards. 
In  addition  to  this  amount  7,198.5  cubic  yards  were  removed  in  excess 
of  the  depth  required.  The  channel  dredged  was  13,164  feet  long. 
The  lower  portion,  for  a  distance  of  9,614  feet,  was  made  160  feet 
wide;  the  remaining  upper  portion,  a  distance  of  3,550  feet,  was  made 
120  feet  wide. 

The  sum  of  $65,000  could  be  profitably  expended  on  this  Avork  during 
the  fiscal  year  ending  June  30,  1903. 


Money  statement. 

July  1,  1900,  balance  unexpended   $27,  349.  75 

June  30,  1901,  amount  expended  during  fiscal  year   27,  064,  22 


July  1,  1901,  balance  unexpended    285.  53 


Amount  (estimated)  required  for  completion  of  existing  project   80,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901   65, 000.  00 

Subnutted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


Appropriation  for  improvement  of  St.  Johns  River,  Orange  Mills  flats, 

March  3,  1899   $40,000 


Contract  in  force  during  fiscal  year. 


Name  of 
contractor. 

Contract. 

Dated. 

Date 
approved. 

Date  of 
beginning. 

Date  of 
expiration. 

Price  per 
cubic 
yard. 

P.  San  ford  Ross, 
Incorporated. 

Dredging 
about  330,- 
000  cubic 
yards  soft 
material. 

Nov.  14,1899 

Dec.  1,1899 

Feb.  4,  1900 
( extended 
90  days). 

Dec.  4,1900 

$0.  097 

APJ*KNmX  (>  REPORT  <)K  (JAI'IAIN    RKKS.  17.*V.) 

COM.NtKKCIAI,  STATIS'I'ICH. 


Cointnrnr  of  (>nin</f  Mi//f<  Jhtts  linriin/  thr  i/rar  i  iuliiuj  I ha  inlx  r  ,{/,  I'JOO. 
[Km  nislii'd  l>y  Wilson  Cyincss  < '(>iii|»imy,  I'liliit  kn,  Klii.| 


ArticloH, 

(IrosH 

tOllIlllffC. 

Artirh-s. 

tonnage. 

5,000 
150,000 
'2,000 
9,000 

Naval  Htori'R   

2,500 
3, 000 

Monihandiso  

'I'otal  

171,500 

A  larjro  anioniit  of  tiirpciitiiio  tuid  renin  is  lijilitonul  lo  .hu  kson ville,  owinjj;  to  the 
(liHictilty  ill  «j:i'ttin,<:  ships  to  till'  docks  at  Puhitka.  Larirc  (|iumliti<'s  of  hiiiil)er  alao 
go  oithor  hy  rail  or  hghter  to  .hu  ksoiivillf. 


Arrivah  and  (Icfxtrlnn's  of  irsscls  for  Ihr  yror  eudiiui  Deccinher  SI,  lUOO. 

Clyde  Line  of  steamers  make  daily  trips  in  winter  and  twice  a  week  in  siiinmer. 
Beach  h  Miller  Line,  daily  trips;  Lncas  lint^  daily  trii)s. 

Trobable  increase  of  trade  were  imi)rovement  completed,  100  per  cent. 


O  3. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modihcations,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1550,  and 
for  1896,  pages  1313  and  1314. 

Since  the  appropriation  of  $7,500  made  in  act  approved  August  5, 
1886,  the  appropriations  made  for  this  improvement  have  been  for 
maintenance  and  have  been  expended  for  that  purpose. 

During  June  and  Jul}^  1899,  the  two  rows  of  fender  piles  were  placed 
in  good  repair.  Since  that  time  no  work  has  been  done.  A  small 
amount  of  dredging  and  repairs  to  the  fender  piles  are  required  from 
time  to  time  for  the  maintenance  of  this  improvement,  and  it  is  esti- 
mated that  $2,000  will  be  required  each  year  to  keep  the  bar  in  a 
navigable  condition. 

Money  statement. 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement  unexpended  July  1,  1901   $2,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriations  for  iyriprovement  and  maintenance  of  Volusia  bar,  Florida. 


Act  of— 

June  14,  1880   $5,000 

March  3,  1881   5, 500 

August  2,  1882   5,000 

Julys,  1884   2,000 

Augusts,  1886   7,500 

August  11,  1888   500 

September  19,  1890    500 


A('t  of— 

July  13,  1892  $1,  000 

August  18,  1894   1,000 

June  3,  1896   1,000 

March  3,  1899   2,  000 


Total   31,  000 
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COMMERCIAL  STATISTICS. 

Commerce  of  Volusia  bar  during  year  ending  December  31,  1900. 
[Furnished  by  Clyde  St.  Johns  River  Line.] 


Articles. 


Cattle  

Fertilizers  

Fruits  

Grain  

Hides  

Honey,  sirup,  etc 

Lumber  

Merchandise  

Oranges  


In  addition  to  our  steamers  crossing  Volusia  bar  there  are  others  running  inde- 
pendently and  not  on  regular  schedule.  Among  them  is  steamer  McNeil,  which 
carries  a  large  amount  of  ship  stores. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1900. 


Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

Steamers  

294 

58, 400 

294 

58,400 

Estimated  number  of  passengers  carried  by  water   31,  047 

Estimatedpercentageof  total  trade  of  neighborhood  carried  by  water,  percent. .  32 
Probable  increase  of  trade  were  the  improvement  completed  do   200 


Gross 
tonnage. 


141 
5, 927 
734 
5,876 
31 
69 
123 
10, 975 
592 


Articles. 


Pineapples  

Ship  stores  

Vegetables  

Fish  and  oysters 

Tobacco  

Hay  

Total  


Gross 
tonnage. 


82 
360 
2,894 
311 


31, 511 


O  4. 

IMPROVEMENT  OF  OKLAWAHA  RIVER,  FLORIDA. 

For  description  of  this  stream,  the  requirements  of  commerce,  project 
adopted  and  its  modifications,  methods  used,  work  accomplished,  its 
cost,  and  the  results  obtained,  see  pages  1314  to  1316,  Report  of  the 
Chief  of  Engineers  for  1896. 

There  were  no  operations  on  this  stream  during  the  past  fiscal  year. 

The  sum  of  $15,000  still  remaining  unappropriated  of  the  amount 
originally  estimated  as  the  cost  of  the  projected  improvement  of  this 
river,  in  addition  to  $2,000  required  for  maintenance,  could  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1902. 

Money  statement. 

Amount  (estimated)  required  for  com})letion  of  existing  project   $15,  000.  00 

Amount  that  c;an  be  profitably  expended  in  liscal  year  end- 
ing; June  30,  1903,  in  addition  to  the  balance  unexpended 
July  1,  1901: 

For  works  of  improvement   $15,  000.  00 

For  maintenance  of  improvement   2,  000.  00 

  ]  7,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Approprldfions  for  linprort  inciit  (tiid.  niaiiilciKiiicc  of  Okhiiixdia  River,  Florida. 

September  19,  1S9()   $10,000 

July  IS.  1S92   1,000 

AujVuHt  18,  1894   .'5,000 

June  8,  189«   :i,000 

March  3,  1899   3,000 


ToUl   20,  000 


COMMKKCI  A  L  STATISTICS. 


Commerce  of  OklauHiJut  River  duruuj  i/eor  etidiiu/  December  31,  1900. 
[Furnished  by  R.  J.  Adams,] 


Articles. 


Cotton  

Fertilizers  

Fruits  

Grain  

Hidas  

Honey,  sirup,  etc 
Lumber  


Remarks:  Logs  towed,  2,225,000  feet.  Millions  of  feet  of  cypress  and  pine  cross- 
ties  taken  out  by  other  parties. 


Arrivals  and.  dejnirtures  of  vessels  for  year  ending  December  31,  1900. 


Arrivals. 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

160 

3, 850 

160 

997 

Number  of  passengers  carried  by  water,  8,000. 


Gross 
tonnage. 

1 

23 
4 

270 
2 
16 
14 


Articles. 


Merchandise 
Ship  stores  . . 
Vegetables  . . 
Hay  

Total . . 


Gross 
tonna>i:o. 


565 
3,  «00 
27 
125 


4,847 


0  5- 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1316  and 
1317,  Report  of  the  Chief  of  Engineers  for  1896. 

The  amount  appropriated  by  the  river  and  harbor  act  of  August  18, 
1894,  being  inadequate  to  carry  out  the  work  designed,  it  has  been  held 
in  reserve  for  emergencies  that  may  arise  as  a  result  of  storms.  Con- 
siderable erosion  has  taken  place  in  the  vicinity  of  the  inner  two 
groins  on  the  south  side  of  the  entrance.  In  accordance  with  instruc- 
tions from  the  Department  dated  March  23,  1901,  a  project  was  sub- 
mitted for  the  expenditure  of  the  funds  available.  It  was  deemed 
inexpedient  to  carry  out  the  work. 

There  were  no  operations  during  the  year  ending  June  30,  1901. 
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Money  stateinerit. 


July  1,  1900,  balance  unexpended   $6,  000. 10 

July  1,  1901,  balance  unexpended   6,  000. 10 

Appropriations  for  improvement  of  iSt.  Augustine  Harbor,  Florida. 

August  11,  1888    $35,000 

September  19,  1890   20,  000 

July  13,  1892   10,000 

August  18,  1894   6,000 


Total....-   71,000 


COMMERCIAL  STATISTICS. 

From  information  furnished  by  Thomas  B.  George,  collector  of  customs,  there  was 
no  water  commerce  at  this  port  during  the  year  ending  December  31,  1900. 


O  6. 

IMPROVEMENT  OF  INDIAN  RIVER,  FLORIDA. 
(1)  INDIAN  RIVER,  BETWEEN  GOAT  CREEK  AND  JUPITER  INLET. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted,  methods  of  improvement  employed,  work  accom- 
plished and  its  cost,  attention  is  invited  to  the  Report  of  the  Chief  of 
Engineers  for  1896,  pages  1318  to  1320. 

No  funds  being  available,  there  was  no  work  done  on  this  portion 
of  the  river  during  the  fiscal  year. 

This  portion  of  the  river  is  of  sufficient  importance  to  warrant  early 
completion  of  the  projected  improvement.  The  balance  ($29,000)  of 
the  estimated  cost  of  the  improvement  could  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1903. 

(2)  NEGRO  CUT. 

For  a  description  of  this  locality,  p^'oject,  and  work  done,  attention 
is  invited  to  Reports  of  the  Chief  of  Engineers  for  189-1,  pages  1227 
et  seq.,  and  for  1896,  pages  1318  and  1319. 

Of  the  funds  available  fi^5,000  is  for  dredging  and  the  balance  for  the 
construction  of  a  training  wall  to  protect  the  dredged  channel.  The 
project  adopted  contemplates  the  removal  of  the  shoal  places  which 
have  formed  in  the  dredged  channel  and  the  construction  of  a  training 
wall  of  palmetto,  brush,  and  stone  with  the  dredged  material  deposited 
over  it,  the  work  to  be  done  by  hired  labor,  using  the  U.  S.  dredge 
/Suwa?(ee. 

The  Suwance  became  available  for  the  work  in  the  earl}^  part  of 
May,  1901.  Necessary  repairs  were  made  upon  her  at  Tampa,  Fla., 
from  May  9  to  May  20.  On  the  latter  date  she  set  out  under  tow  for 
the  Indian  River.  From  Key  West  she  proceeded  by  inside  passage 
under  her  own  steam  to  Miami.  It  being  necessary  to  make  the  re- 
mainder of  the  trip  on  the  outside,  a  portion  of  the  dredging  outfit 
was  shipped  by  rail  to  Fort  Pierce.    She  arrived  at  Fort  Pierce,  Indian 
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River,  on  ,luno  (I,  IIMU.  'rh(>  (Ircdo-ino-  ;i])|)ar}itus  was  iiistiillc<l  and  a 
survey  iiiado.  for  the-  ])nrj)<)s(»,  of  (Ictcriiiiirmn-  tlic  (li-cdj^iiio-  to  he  done 
iiiul  the  best  location  for  the  trainin<»'  wall.  On  Jiini*.  25  dredginjj^  was 
connneneed  on  the  shoal  at  the  inner  end  of  the  cut,  and  to  June  30 
1,98().9  euhie  yards  of  material  had  beiMi  removed. 

It  is  estimated  that  an  appropriation  of  $1,000  annually,  or  $2,000 
biennially,  will  be  recpiired  to  maintain  this  channel. 

(8)  JUPITER  INLET. 

For  description  of  this  locality  and  work  done,  s(m>  Report  of  (yhief 
Engineers  for  1S1»7,  pat»e  1554. 

Information  having-  been  received  that  this  inlet  had  closed  again,  an 
examination  was  made  flanuary  21),  1J)01,  It  was  ascertained  that  the 
inlet  had  become  completely  closed  about  fJanuai  y  10,  and  that  the  citi- 
zens of  that  locality  were  endeavoring^-  to  reopen  it.  'i'he  importance  of 
keeping  the  inlet  open  being  realized,  an  allotment  of  $800  from  the 
emergency  river  and  harbor  appi'opriation  of  »June  6,  1900,  was  made 
for  the  purpose.  This  amoinit  l)eing  inadeciuate,  an  additional  allotment 
of  $200  from  the  same  appropriation  was  made  February  28.  An  open- 
ing was  made  February  19,  but  a  sudden  and  violent  storm  arose  the 
following  night,  which  closed  it  again.  The  river  began  falling,  and 
there  being  no  immediate  prospect  of  its  rising  to  give  a  sufficient  head 
of  water  on  the  inside  to  make  the  undertaking  a  success,  work  was 
suspended  March  13  until  more  favorable  conditions  should  obtain.  A 
very  heavy  rain  having  occurred,  raising  the  river  so  as  to  give  the 
necessar}^  head,  the  citizens  of  that  vicinit}^,  taking  advantage  of  the 
work  already  done  by  the  United  States,  were  enabled  to  successfully 
open  the  inlet  June  13.  It  was  reported  that  on  the  following  day  the 
channel  through  the  inlet  was  200  feet  wide  and  8  feet  deep. 

Money  statements. 

INDIAN  RIVER,  BETWEEN  GOAT  CREEK  AND  JUPITER  INLET. 

Amount  (estimated)  required  for  completion  of  existing  project   $29.  000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903   29, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

NEGRO  CUT,  INDIAN  RIVER  INLET. 

July  1,  1900,  balance  unexpended   $12,  726.  60 

June  30,  1901,  amount  expended  during  fiscal  year   1,  585,  47 


July  1,  1901,  balance  unexpended   11, 141. 13 

July  1,  1901,  outstanding  liabilities   997.99 


July  1,  1901,  balance  available   10,143.14 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1901   2,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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JUPITER  INLET. 

Amount  allotted  from  emergency  river  and  harbor  appropriation  act  of 


June  6,  1900    $1,000.00 

June  30,  11)01,  amount  expended  during  fiscal  year   969.  25 

July  1,  1901,  balance  unexpended   30.  75 

July  1,  1901,  outstanding  liabilities   29.  01 

July  1,  1901,  balance  available.   1.  74 


Aj>/>ropriations  for  improvement  of  Indian  River,  Florida. 

July  13,  1892  (between  Goat  Creek  and  Jupiter  Inlet)   $15,  000 

August  18,  1894  (Negro  Cut)   5,  000 

March  2,  1895  (Negro  Cut)   15, 000 

February  26,  1896  (Jupiter  Inlet)   500 

June  3,  1896  (Negro  Cut)   7, 500 

March  3,  1899  (Negro  Cut)   5,  000 

Total   48,  000 

Allotment  from  emergency  river  and  harbor  appropriation  of  June  6,  1900 

(for  opening  Jupiter  Inlet)   1,  000 


COMMERCIAL  STATISTICS. 

No  commercial  statistics  could  be  obtained. 


07. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCE 

THERETO. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  an 
account  of  early  attempts  at  improvement,  present  project,  methods 
used,  work  accomplished  on  east  jetty,  and  results  obtained,  see  pages 
1325-1327,  Report  of  the  Chief  of  Engineers  for  1896.  For  an  account 
of  work  on  west  jett}^,  see  page  1371,  Report  of  the  Chief  of  Engineers 
for  1898,  and  page  1938,  Report  of  the  Chief  of  Engineers  for  1900. 

At  the  beginning  of  the  past  fiscal  year  the  channel  across  the  north- 
west bar  had  deteriorated  so  that  a  draft  of  only  10  feet  at  mean  low 
water  could  be  carried  through  it. 

The  mean  range  of  tide  is  2.5  feet. 

The  project  needs  revision. 

At  the  beghining  of  the  fiscal  year  there  remained  a  balance  of 
1333.02  of  the  appropriation  of  |25,000,  act  of  March  3,  1899. 

On  July  2,  1900,  the  sum  of  $5,000  was  allotted  from  the  emergency 
appropriation  for  rivers  and  harbors,  act  of  June  6,  1900,  to  be 
expended  for  dredging  on  the  northwest  bar  to  restore  the  depth  of 
12.5  feet.  Circular  proposals  for  doing  this  work  were  opened  Jul}^ 
23,  1900,  and  an  agreement  was  made  with  the  Stewart  Contracting 
Company  to  dredge  about  10,500  cubic  yards  at  38  cents,  work  to  begin 
within  30  days.  The  contractor's  plant  was  placed  in  position  in  August, 
but  bad  weather  prevented  work  and  the  plant  sought  a  harbor  until 
October  23,  when  another  trial  was  made.  Continued  bad  weather 
again  interfered  and  the  contractor  abandoned  the  work  on  December 
11,  1900.  New  proposals  were  invited  by  circular  letter  and  only  one 
bid  was  received,  which  was  rejected,  the  price  being  too  high. 

The  difficulties,  and  in  fact  the  practical  impossibility,  of  getting 
work  of  this  character  done  by  contract  in  this  vicinity,  as  exemplified 


^74f> 


in  tho  oxporionco  of  the  ])ast  ycjir,  (Miinluisizcs  the*  ncccvssity  jilrojidy 
m-o^inl  for  tho  coiistructioii  by  (he  nnitca  Stjitcsof  a  solf-|)r()|)(OI('(l  sca- 
^•ointjf  suction  drodji;-!',  of  moderate  draft  and  iarf^c  carry  in<^  caj)acity,  for 
drodt^in^  not  only  at  Key  West  Ilarhor,  hut  also  at  the  other  harbors 
now  under  ini])r()venient  in  this  district,  where  hi(^h  j)ric(\s  and  inado- 
(juatc^  plant  ha\'(^  t^ivatly  hainp(M-ed  all  woik  done  under  contract.  A 
suital)le  dredge  for  the  works  of  improvement  in  this  district  would 
cost  $150,000. 

This  is  a  repetition  and  reenforcement  of  the  reconmiendjition  con- 
tained in  the  report  on  tiie  improvement  of  the  St.  Johns  River, 
Florida,  to  which  reference  is  respectfully  made. 

*  Money  statements. 

IMPROVING  nARBOU  AT  KEY  WEST,  FLA. 


July  1,  1900,  balance  unexpended   $391.  62 

June  30,  1901,  amount  expended  during  fiscal  year   73.  29 


July  1,  1901,  balance  unexpended   318.  33 


Amount  (estimated)  required  for  completion  of  existing  project   200,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    200,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

EMERGENCIES  IN  RIVERS  AND  HARBORS. 

July  2,  1900,  amount  allotted   $5,  000.  00 

June  30,  1901,  amount  expended  during  fiscal  year   208.  63 


July  1,  1901,  balance  unexpended   4,  791.  37 

July  1,  1901,  outstanding  liabilities   17. 15 


July  1,  1901,  balance  available   4,  774.  22 


Appropriations  for  improvement  of  northwest  entrance,  Key  West  Harbor,  Florida. 


August  2, 1882   $25,  000 

August  5,  1886  (survey)   2,  500 

August  11,  1888   25,000 

September  19,  1890    40,  000 

July  13,  1892   75,  000 

August  18, 1894   80,  000 


June  3,  1896   $80,000 

March  3,  1899    25,  000 

Allotment  from  emergencv  river 
and  harbor  act  June  6, 1900  . .     5,  000 


Total   357,500 


COMMERCIAL  STATISTICS. 

Commerce  of  Key  West,  Fla.,  during  the  year  ending  December  31,  1900. 
[Furnished  by  the  collector  of  customs,  Mr.  George  W.  Allen.] 


Articles. 


Cattle  

Fertilizers  (including  phosphates) 

Grain  

Hay  


Gross 
tonnage. 


8,760 
21,318 
15 


Articles. 


Oranges  , 
Tobacco , 


Total 


Gross 
tonnage. 


47 
415 


30, 594 


Number  steamboats  in  trade   19 

Number  sailing  vessels  in  trade   258 

Number  passengers  carried  in  1900     7,981 

ENG  1901  110 


1746     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


O  8. 

KEMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

For  information  as  to  previous  investigations  and  experiments  lead- 
ing to  the  inception  of  the  project,  see  Appendixes  P  9  and  P  11,  pages 
1612  to  1623,  Report  of  the  Chief  of  Engineers  for  1899. 

The  project  for  the  expenditure  of  the  funds  appropriated  by  the 
river  and  harbor  act  of  March  3,  1899,  contemplated  the  construction 
by  contract  of  a  suitable  boat  equipped  with  special  machinery  after 
designs  to  be  prepared  in  this  office.  The  designs  were  in  process  of 
preparation  when  the  plans  for  the  special  machinery  for  a  boat 
intended  for  a  like  purpose  in  the  Louisiana  district  were  referred  to 
this  office  for  comparison  with  a  view  of  securing  uniformity  in  design. 
The  plans  submitted  were  so  much  at  A^ariance  with  those  being  pre- 
pared in  this  office  that  it  was  decided  to  defer  further  work  upon  the 
latter  until  after  the  completion  and  test  of  the  boat  designed  for  the 
Louisiana  district.  Information  having  been  received  that  the  boat  had 
been  completed  and  was  in  operation  on  Bayou  Plaquemine,  Louisiana, 
Mr.  J.  W.  Sackett,  assistant  engineer,  was  directed  to  proceed  to  that 
place  and  make  an  examination  of  the  boat,  observe  its  operations,  and 
submit  a  report  thereon.  Mr.  Sackett  made  the  examination  on  Au- 
gust 16, 1900,  and  in  his  report,  submitted  September  10,  gives  a  descrip- 
tion of  the  boat  and  machinery  and  the  methods  of  operating  and  the 
results  accomplished.  It  appears  from  this  report  that  even  with  a 
boat  constructed  in  accordance  with  the  designs  in  view  for  the  boat 
for  this  district,  which  it  is  estimated  could  accomplish  six  times  the 
amount  of  work  done  by  the  boat  in  operation  in  Louisiana,  the  results 
would  be  so  meager  that  very  little  impression  would  be  made  upon 
the  immense  fields  of  the  hyacinths  in  the  streams  of  this  district. 

In  the  meantime  there  had  been  brought  to  the  attention  of  this 
office  n  certain  spra3nng  compound  prepared  b}^  the  Harvesta  Chem- 
ical Compounding  Company,  of  New  Orleans,  La.,  which  seemed  to 
possess  qualities  of  sufficient  value  to  warrant  an  exhaustive  test. 
Accordingly,  the  manufacturers  having  furnished  a  supply  of  the 
solution,  Mr.  Charles  Sperry,  inspector  in  local  charge  of  dredging  at 
Orange  Mills  flats,  St.  Johns  River,  Florida,  was  directed  to  undertake 
the  experiments  imder  instructions  from  this  office.  The  place 
selected  for  these  experiments  was  in  a  cove  on  the  west  side  of  the 
St.  Johns  River  at  Bridgeport,  about  11  miles  below  Palatka.  The 
plants  were  in  a  very  flourishing  condition  and  being  out  of  the  cur- 
rent of  the  river  did  not  move  during  the  experiment.  Seven  sections 
of  the  plants  containing  an  area  of  12  square  yards  each  and  one  contain- 
ing 300  square  yards  were  experimented  upon.  The  proportions  of  the 
compound  used  varied  from  one-thirtieth  to  one-tAvelfth  of  a  gallon 
per  square  yard  of  plants  sprayed,  and  the  experiments  Avere  conducted 
under  varying  conditions  of  summer  weather  and  the  areas  spraj^ed  in- 
cluded all  sizes  of  the  plants  in  various  stages  of  growth  from  the  small- 
est to  the  largest,  and  those  in  bud,  bloom  and  seed.  The  experiments 
covered  the  period  extending  from  August  10  to  September  1,  1900. 
The  deductions  from  the  results  of  these  experiments  may  be  sum- 
marized as  follows: 

The  plants  sprayed  with  from  one-twentieth  to  one-sixth  of  a  gallon 
of  the  compound  per  square  yard,  depending  upon  the  size  of  the  plant, 
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arc  thoroutj^hly  killed  within  from  live  to  seven  days.  Am  ostiniato  of 
oiio-tw.olfth  of  a  j^allon  of  tho  compound  \)ov  scpiare  yard  is  sutlicicnt 
for  the  average  <,^rowth.  The  etleet  of  the  ('()nn)()iind  ii])on  th(5  plants 
is  noticeable  at  tlie  tips  and  ed«»es  of  the  leaves  within  two  hours  after 
th(\v  have  been  sprayed.  Rain  u])on  the  ])lants  a  few  horvs  after  b(Mn(^ 
s])T'aycHl  does  not  a])])eart()  hvssen  the  elbu't  of  the  compound.  As  th(^ 
l)lant  (ii(\s  it  shriidvs  in  ^•()lum(^  and  the  dead  plant  is  easily  torn  apjirt, 
thus  oderino-  nuich  l(\ss  r(\sistance  to  tlu^  ])assa<^e  of  boats  tlum  wlien 
alive.  It  contiiHHvs  to  lloat  after  beino-  killed  and  gradually  decom- 
poses and  is  absorlunl  l)y  the  water  or  drifts  ashore. 

While  Mr.  Sackett  was  niakin**-  the  examination  of  the  work  of  the 
crushing  boat  in  Louisiana  he  had  an  oppoi'tunitv  of  observing  the 
etfectof  the  use  of  this  compound  on  the  hyacinth  in  Bayou  Plaquemine. 
The  Harvesta  Chemical  Compounding  Company  had  a  conti-act  with 
lumber-mill  owners  at  Pla(|uemine,  La.,  to  clear  a  section  of  9  miles  of 
the  bayou  of  the  plant,  and  this  work  was  ])eing  done  at  the  time  of  his 
visit.  In  his  report  he  states  that  he  was  veiy  favoral)ly  impressed 
with  the  ease  and  simplicity  with  which  the  Avork  was  ])eing  done  and 
the  eli'ect  produced.  Mr.  J.  I.  Conklin,  United  States  inspector  in 
charge  of  the  construction  of  the  lock  at  Phup'emine  and  the  crushing 
boat  near  that  place,  has  carefully  observed  the  application  of  the 
method  of  spraying,  and  reports  that  the  spraying  process  as  used  there 
"is  the  most  ethcicnt  and  economical  that  can  be  used  for  destro3'ing 
the  hyacinth."  He  states  also  that  though  there  is  a  large  amount  of 
stock  having  access  to  the  bayou  and  that  numerous  fish  are  known  to 
be  therein,  no  ill  effects  to  either  can  be  traced  to  the  use  of  the  com- 
pound. In  this  connection  Mr.  Sperry  reported  that  during  the  experi- 
ments at  Bridgeport  a  cow  w^aded  through  the  section  containing  an  area 
of  300  square  yards,  the  next  day  following  the  one  on  which  the  sec- 
tion had  been  sprayed,  and  ate  a  considerable  number  of  the  leaves  and 
stalks  of  the  plants,  and  it  appeared  to  suffer  no  ill  effects  therefrom. 

The  cost  of  the  compound  and  its  application  is  estimated  to  be  less 
than  one-third  of  a  cent  per  square  3^ard  of  plants  treated.  With  a 
suitable  boat  fftted  with  tanks  and  spra^dng  devices  from  30,000  to 
50,000  square  yards  could  readily  be  spra3^ed  in  a  da3"'s  work  on  large 
holds  of  the  plant.  The  very  small  streams  and  recesses  in  the  swamps 
could  be  reached  with  rowboats  and  hand-spra3dng  devices.  It  will 
thus  be  seen  that  much  could  be  done  toward  diminishing  the  pest, 
and  it  is  not  improbable  that  it  could  eventuall3^  be  practicalh^  exter- 
minated b3^  this  method.  A  vigorous  prosecution  of  the  work  would 
probably  entail  an  expense  for  operation  of  $50,000  for  a  year's  work, 
in  which  time  it  is  believed  the  pest  would  largely  be  under  control  in 
this  district.  The  vigorous  growth  of  the  plant  alread3^  this  season  is 
very  alarming  to  the  commercial  interests  involved,  and  the  adoption 
of  this  method  and  an  adequate  appropriation  to  properl3^  conduct  it 
is  urgently  recommended  at  the  earliest  practicable  date. 

A  modification  of  the  approved  project  with  a  view  to  adopting  the 
spraying  method  was  recommended  September  28,  1900.  It  was 
decided,  however,  that  the  funds  available  could  not  be  expended  in 
the  manner  proposed  without  further  action  of  Congress. 

Under  date  of  March  26,  1900,  there  was  referred  to  this  office  for 
report  a  communication  of  Hon.  S.  M.  Sparkman,  inclosing  letters  of 
H.  C.  McRae,  in  regard  to  an  appliance  invented  and  patented  by  Mr. 
Joseph  Allen,  of  Macon,  Fla.    This  invention  appearing  to  possess 
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features  of  value  which  could  be  made  use  of  in  connection  with  the 
crushing  boat  which  it  was  proposed  to  construct,  it  was  <;^eemed 
worthy  of  a  test.  The  inventor  being  financially  unable  to  provide 
for  the  expense  of  a  test,  an  allotment  of  $500  from  the  unexpended 
balance  of  the  appropriation  for  mvestigation  and  experiments  made 
in  act  of  June  4,  1897,  was  made  for  this  purpose. 

The  test  was  conducted  under  the  supervision  of  Mr.  Sackett.  The 
experiments  were  in  progress  from  September  1  to  5, 1900.  The  device 
is  described  in  detail  in  Mr.  Sackett's  report.  Briefly,  it  consists  of 
a  horizontal  shaft,  to  which  were  attached  at  right  angles  a  number 
of  knives,  each  about  2^  feet  long.  The  shaft  was  held  18  inches  or  2 
feet  above  the  water  by  a  frame  fastened  to  the  bow  of  the  boat  and 
was  revolved  by  machinery  at  a  speed  of  about  350  revolutions  per 
minute.  As  to  the  efiicacy  of  the  machine  Mr.  Sackett  reports  as 
follows: 

*  ■'^  enough  was  determined  to  satisfactorily  indicate  that  a  more  rigidly  con- 
structed machine  with  ample  power  and  positive  connections  *  *  *  would  work 
successfully.  The  machine  cuts  the  plants  into  small  fragments,  and  it  is  my  opinion 
that  while  a  few  of  the  plants  might  pass  through  and  survive  and  grow  again  the 
majority  of  them  would  be  killed  and  would  present  very  little  hindrance  to  naviga- 
tion. I  am  inclined  to  the  opinion  that  it  is  about  the  best  mechanical  means  for 
the  destruction  of  the  plant  yet  presented,  but  quite  inferior  to  the  chemical  means 
recommended  by  this  office. 

This  report  of  Mr.  Sackett  was  submitted  after  his  inspection  of 
the  crushing  boat  in  operation  in  Louisiana.  The  "chemical  means" 
mentioned  is  the  Harvesta  compound  and  the  opinion  expressed  is 
concurred  in  by  this  office. 

The  importance  to  the  interests  of  navigation  of  clearing  the  streams 
of  this  district  of  the  water  hyacinth  can  not  well  be  overestimated. 
The  financial  loss  to  the  lumber  industry  is  very  great.  On  many  of 
the  tributaries  of  the  St.  Johns  River  water  communication  has  prac- 
tically been  abandoned  and  rafting  operations  have  ceased  altogether. 
Even  in  places  on  the  main  river  great  distress  and  hardship  have 
been  occasioned  by  small  boats  being  encompassed  by  masses  of  the 
plant.  It  is  frequently  dangerous  to  undertake  to  cross  the  river  in 
small  craft,  even  when  the  opportunity  appears  favorable.  Oftentimes 
the  largest  steamers  suffer  considerable  delay  and  much  inconvenience, 
especially  in  making  landings.  In  view  of  the  serious  condition  of 
affairs,  now  that  there  seems  to  be  a  prospect  of  successfully  coping 
with  the  situation,  it  is  urgentl}^  recommended  that  Congress  take  the 
necessary  action  to  enable  the  funds  appropriated  in  act  of  March  3, 
1899,  to  be  expended  otherwise  than  as  provided  therein,  as  heretofore 
recommended,  and  that  an  additional  appropriation  of  $50,000  be 
made  for  operating  expenses. 


Money  statement. 

July  1,  1900,  balance  unexpended   $35, 426.  77 

June  30,  1901,  amount  expended  during  fiscal  year   476.  35 


July  1,  1901,  balance  unexpended   34,  950.  42 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1903,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1901   50,  000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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March  :\,  181)9: 

For  construction  of  boat 

For  lot;  booniH  

For  operating;  expenses  . 


$25,  000 
1,000 
10,000 


Total 


36,000 


O9. 


DREDGE  FOR  RIVER  AND  IlARliOR  LM PROVEMENTS,  FLORIDA. 

The  river  and  harbor  act  approved  March  3,  1899,  contained  the  fol- 
lowing]^ item: 

The  sum  of  thirty-live  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated,  to  be  expended,  in  the  discretion  of  the  Secretary  of  War,  m 
the  purchase  or  construction  of  a  suitable  dredge,  with  snajj:^ing  outfit,  to  be  used 
in  connection  with  the  several  works  of  river  and  Iiarbor  improvement  on  the  coast 
of  Florida  and  the  waters  tributary  thereto. 

The  inade(iiiacy  of  the  appropriation  was  pointed  out  by  letter  of 
the  Chief  of  Engineers,  January  25,  1900,  transmitted  to  the  Speaker 
of  the  House  of  Representatives,  with  letter  of  the  Secretary  of 
War,  January  29,  1900  (printed  in  House  Doc.  No.  356,  Fifty-sixth 
Congress,  first  session).  It  was  recommended  that  an  additional  appro- 
priation of  $20,000  be  made  for  the  construction  of  this  boat.  Subse- 
quent events  have  shown  that  this  additional  amount  would  be 
insufficient. 

Detailed  designs  and  specifications  were  prepared  during  the  j^ear, 
and  bids  for  the  construction  and  equipment  of  the  boat  were  opened 
March  7,  1901.  The  lowest  bid  received  for  the  construction  of  the 
boat  complete  with  all  the  appurtenances  and  equipment  specified,  and 
delivered  at  Jacksonville,  Fla.,  was  $67,100. 

This  boat  is  primarily  designed  to  take  the  place  of  the  scow- 
modeled  stern-wheel  dredge  and  snag  boat  Suwanee,  which  has  been  in 
operation  in  this  district  since  1888.  Numerous  small  appropriations 
for  dredging  and  snagging  work  and  the  removal  of  obstructions  and 
repairs  to  pile  work  and  dikes  on  the  streams  in  this  district  which  it 
is  impracticable  to  have  done  by  contract  make  a  boat  of  this  kind  a 
necessity.  The  Suwanee  has  been  remodeled  from  time  to  time  and 
much  machinery  and  man}^  special  devices  have  been  added  to  enable 
the  boat  to  accomplish  the  great  variety  of  work  required.  In  this 
respect  the  boat  has  been  very  successful,  but  it  is  old  and  weak,  and 
constant  vigilance  and  many  repairs  are  required  to  prevent  it  suc- 
cumbing to  the  heavy  duty  required  of  it. 

The  many  years  experience  with  this  boat  has  been  the  principal 
guide  in  designing  the  new  boat.  The  boat  must  be  as  small  and  of  as 
light  draft  as  is  practicable,  but  at  the  same  time  must  have  great 
strength  and  must  be  modeled  so  far  as  is  consistent  with  buoyancy 
required  and  have  sufficient  propelling  power  to  make  trips  in  the 
open  sea  along  a  treacherous  coast  in  proceeding  from  one  work  to 
another  in  the  shortest  time  practicable.  A  large  fuel  capacity  is 
necessary.  As  much  of  the  work  is  required  where  it  is  difficult  to 
procure  fresh  water,  it  must  be  provided  with  means  for  furnishing 
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its  own  water  supply,  and  to  enable  it  to  enter  small  and  treacherous 
inlets  at  night  to  escape  an  approaching  storm  an  electric  searchlight 
would  be  of  great  advantage.  The  hj^draulic  dredging  appliance  must 
be  so  arranged  that  it  can  cut  a  channel  through  places  where  the  water 
is  too  shallow  for  the  boat  to  pass  over  and  at  times  where  the  cut  is 
made  through  places  above  the  level  of  the  water.  The  boat  must  also 
be  provided  with  appliances  for  removing  blasted  rock  and  depositing 
dredged  material  upon  training  walls  and  dikes  in  such  a  manner  as  at 
times  can  not  well  be  done  by  the  hydraulic  process.  Powerful  hoist- 
ing machinery  must  be  provided  with  sufficient  capacity  to  raise  and 
handle  heavy  live  oak  snags  intact.  The  various  kinds  of  dredging 
and  snagging  appliances  must  be  so  arranged  that  one  can  be  substi- 
tuted for  the  other  without  great  loss  of  time.  As  the  boat  would 
frequently  he  required  to  work  in  isolated  localities  where  fresh  pro- 
visions can  not  well  be  obtained,  a  refrigerating  plant  should  be 
provided. 

To  insure  strength  and  lightness,  steel  construction  is  essential 
wherever  practicable. 

The  above  being  the  general  requirements,  the  boat  was  designed  as 
shown  on  the  approved  plans  consisting  of  22  sheets  of  drawings,  5  of 
which,  showing  the  general  plans,  accompany  this  report.^ 

The  designs  for  this  boat  and  for  the  special  machinery  and  equip- 
ment required  were  prepared  by  Mr.  J.  W.  Sackett,  assistant  engineer, 
very  ably  assisted  in  the  numerous  computations  necessary  and  in  the 
drafting  by  Mr.  E.  B.  Thomson. 

Very  careful  consideration  has  recently  been  given  these  plans  with 
a  view  of  modifying  them  in  order  to  lessen  the  cost  of  the  boat,  but 
it  has  been  decided  that  they  can  not  be  changed  in  any  essential  f  eatui  e 
and  still  provide  for  a  boat  that  will  satisfactorily  accomplish  the  work 
for  which  it  is  intended. 

It  is  therefore  recommended  that  an  additional  appropriation  of 
$35,000  be  made  to  provide  for  the  construction  of  the  boat  in  accord- 
ance with  the  design  submitted. 

Money  statement. 


July  1,  1900,  balance  unexpended  $33, 107.  52 

June  30,  1901,  amount  expended  during  fiscal  year   1, 441.  84 


July  1,  1901,  balance  unexpended   31, 665.  68 


Amount  (estimated)  required  for  completion  of  existing  project   35, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1903,  in  addition  to  the  balance  unexpended  July  1,  1901    35,  000.  00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


*  Not  printed. 
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Abrams  Creek,  Tenn.,  examination  and  survey   i,  469;  iii,  2491, 2496 

Absecon  Inlet,  N.  J.,  removal  of  wreck  at  entrance   i,  262;  ii,  1351 

Acts  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Engineers. . .  v,  3837 
Acushnet  River,  Mass. : 

Bridge  between  New  Bedford  and  Fish  Island   i,  665 

Improvement  of  New  Bedford  Harbor   i,  163;  ii,  1119 

Agate  Bay  Harbor,  Minn.,  improvement  of  i,  506;  iv,  2824 

Ahnapee  Harbor,  Wis.,  improvement  of   i,  519;  iv,  2923 

Alabama  River,  Ala. : 

Bridge  at  Selma   i,  665 

Improvement  of   i,  361;  iii,  1786 

Alafia  River,  Fla.,  bridge  at  Riverview   i,  664 

Alameda,  Cal.    See  Oakland. 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via.  i,  297;  ii,  1457 
Albemarle  Sound,  N,  C. : 

Examination  and  survey  of  waterway  via   i,  299,  309;  ii,  1511 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  297;  ii,  1457 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  296;  ii,  1455 

Alexandria,  La.,  bridge  across  Red  River  between  Pineville  and   i,  659 

Alexandria  and  Pineville  Bridge  Company,  bridge  of   i,  659 

Alice  (barge),  removal  of  wreck  of   i,  411;  iii,  1969 

Allegheny,  Pa.: 

Bridge  across  Allegheny  River  to  Pittsburg  (Fort  Wayne  Bridge)   i,  662 

Harbor  lines  in  Ohio  River  at   i,  119;  iv,  2709 

Improvement  of  Pittsburg  Harbor   i,  480;  iv,  2697 

Allegheny  River,  Pa. : 

Bridge  at  Franklin   i,  663 

Bridge  between  Oil  City  and  Franklin   i,  663 

Bridge  between  Pittsburg  and  Allegheny  (Fort  Wayne  Bridge)   i,  662 

Construction  of  locks  and  dams   i,  482;  iv,  2701 

Improvement  by  open-channel  work  i,  483;  rv,  2707 

Improvement  of  Pittsburg  Harbor  i,  480;  rv,  2697 

Allouez  Bay,  Wis.  {see  Duluth  Harbor)   i,  507;  iv,  2828 

Alloway  Creek,  N.  J.,  improvement  of   i,  244;  n,  1332 

Alpena  Harbor,  Mich.,  improvement  of  i,  555;  rv,  3137 

Altamaha  River,  Ga.,  improvement  of  i,  329;  ii,  1642 

Alviso  Harbor,  Cal.,  improvement  of  i,  603;  iv,  3410 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of   i,  224;  ii,  1285 

Amite  River,  La.,  improvement  of   i,  381;  iii,  1875 

Amphlet  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of .  i,  613;  iv,  3454 

Anchor,  disk,  use  of  the   iii,  2221 

Anclote  River,  Fla.,  improvement  of   i,  348;  iii,  1760 

Andura  (Nandua)  CreeK,  Va.,  improvement  of   i,  295;  ii,  1454 

Annapolis  Harbor,  Md.,  harbor  lines  i,  119;  ii,  1396 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refuge  in  Sandy  Bay  i,  141;  ii,  1048 

Antioch,   Cal.,   examination  and  survey  of   waterway  to  Suisun 

Point   1,613;  iv.  3449, 3452 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay   i,  351;  iii,  1767 

Improvement  of  river,  including  the  Cut-off   i,  352;  iii,  1769 

Applegate,  Samuel  (schooner),  removal  of  wreck  of  i,  263;  ii,  1352 

Appleton,  Wis.,  bridge  across  Fox  River  Canal  at   i,  664 
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Appomattox  River,  Va. : 

Examination  and  survey  for  deflection  of,  at  Petersburg  . ..  i, 299;  ii,  1467, 1471 
Improvement  of   i,  294;  ii,  1452 

Appoquinimink  River,  Del. : 

Improvement  of   i,  250;  ii,  1339 

Removal  of  wreck  below  Odessa  Landino;   i,  263;  ii,  1352 

Appropriations.    See  Fortifications  and  Rivers  and  harbors. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of   i,  669;  v,3637 

Aqueduct,  Washington,  D.  C.    See  Washington. 

Aransas  Pass,  Tex.,  improvement  of   i,  409;  iii,  1952 

Areata,  Cal.  {see  Humboldt  Harbor)   i>^ll;  iv,  3431 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  removal  of  i,  604;  iv,  3411 

Ardanhu  (steamer),  removal  of  wreck  of  i,  174;  ii,  1147 

Arkansas  River: 

Examination  and  survey  for  permanent  improvement   i,  433;  iii,  2128 

Gauging  (see  Mississippi  River)   i,425;  iii,  2072;  S.,  8,  45, 126 

General  improvement   i,  426;  iii,  2098 

Removal  of  obstructions   i,  425;  iii,  2095 

Arlington,  Wash.,  bridge  across  Stilaguamish  River   i,  667 

Armament.    See  Fortifications. 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Harbor  lines   i,  118;  ii,  1279 

Improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Arthur  Lake,  La.  (see  Mermentau  River)   i,  392;  iii,  1901 

Artillery  Corps: 

Reservation  at  Willets  Point,  N.  Y.,  transferred  to  the   i,  42 

Tugboat  for  transfer  to  the   i,  38 

Ashland,  Ky.,  bridge  across  Ohio  River  between  Ironton,  Ohio,  and   i,  660 

Ashland,  Wis.,  improvement  of  harbor   i,  509;  iv,  2863 

Ashland  and  Ironton  Bridge  Company,  bridge  of   i,  660 

Ashley  River,  S.  C,  examination  and  survey  i,  324;  ii,  1619, 1623 

Ashtabula  Harbor,  Ohio: 

Improvement  of   i,  581;  iv,  3260 

Water  levels  i,681;  v,3776 

Aflsawaman  Bay,  Del.,  improvement  of  waterway  via  i,  260;  ii,  1348 

Assistants: 

Civilian,  to  engineer  ofl&cers   i,  37, 38 

On  duty  in  Office  of  the  Chief  of  Engineers   i,  688 

Astoria,  N.  Y.,  bridge  across  East  River  at  Hell  Gate,  near   i,  664 

Astoria,  Oreg.  (see  Columbia  River,  below  Tongue  Point)   i,  634;  v,  3565 

Atchafalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Com- 
mission ,   1,657;  S.,3,  32 

Atlanta,  Knoxville  and  Northern  Railway  Company,  bridge  of   i,  668 

Atlantic  City,  N.  J. : 

Bridge  across  Inside  Thoroughfare  at   i,  664 

Examination  and  survey  of  Beach  Thoroughfare   i,  263;  ii,  1353, 1355 

Removal  of  wreck  at  entrance  to  Absecon  Inlet   i,  262;  ii,  1351 

Removal  of  wreck  in  Atlantic  Ocean,  off  i,  263;  ii,  1353 

Atlantic  County,  N.  J.,  bridge  of   i,  664 

Atlantic  Ocean: 

Disbursements  for  examinations  and  surveys  of  waterways  between 

Great  Lakes  and   i,  118 

Removal  of  wreck  off  Atlantic  City,  N.  J   i,  263;  ii,  1353 

Removal  of  wreck  off  Seabright,  N.  J   i,  223;  ii,  1247 

Atlantic  (South)  States,  removal  of  water  hyacinths  from  Florida 

waters   i,341;  ii,  1746 

Augusta,  Ga. : 

Improvement  of  Savannah  River  above   i,  327;  ii,  1636 

Improvement  of  Savannah  River  between  Savannah  and  i,  326;  ii,  1634 

Aux  Bees  Scies  Lake,  Mich,  (see  Frankfort  Harbor)   i,  550;  iv,  3122 

B. 

Back  Bay,  Biloxi,  Miss.,  bridge  across   i,  659 

Back  Cove,  Portland,  Me. : 

Bridge  (Tukeys)  obstructing   i,  668 

Harbor  lines   i,118;  ii,  1027 

Improvement  of   i,  131;  ii,  1006 
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Back  Creek,  Md.,  removal  of  sunken  logs   i,  272;  ii,  1390 

Bagaduce  River,  Me.,  improvement  of   i,  125;  ii,996 

BcuUy,  Electa  (schooner),  removal  of  wreck  of   i,  174;  ii,  1147 

Baltimore  and  Ohio  Railroad  Company,  bridge  of   i,  664 

Baltimore  and  Potomac  Railroad  Company,  contract  with,  for  highway  bridge 

at  Washington,  D.  C   i,  119 

Baltimore  Harbor,  Md. : 

Defenses  of   i,  6,  22,  784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and 

of  main  ship  channel  of  Patapsco  River  and   i,  273;  ii,  1394 

Improvement  at  Spring  Garden   i,  266;  ir,  1379 

Improvement  of  channel  to   i,  264;  ii,  1374 

Improvement  of  channel  to  Curtis  Bay   i,  265;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel   i,  272;  ii,  1391 

Removal  of  wreck  in  North  Point  Creek   i,  272;  ii,  1390 

Bangor  Harbor,  Me.: 

Harbor  lines   i,  118;  ii,  1022 

Improvement  of  Penobscot  River   i,  126;  ii,  997 

Bank  protection,  subaqueous,  use  of  lumber  mattress  for   iii,  2212 

Barbette  gun  carriages   i,  8, 9 

Bar  Harbor,  Me. : 

Construction  of  breakwater   i,  122;  ii,  991 

Defenses  of   i,  13, 697, 911 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam   i,  503;  iv,  2806 

Bartholomew  Bayou,  La.  and  Ark. : 

Bridge  across     i,  660 

Improvement  of   i,  417;  iii,  2042 

Bath,  Me.,  bridge  across  New  Meadows  River   i,  669 

Battalion  of  Engineers   i,  39, 43, 943, 975 

Batteries: 

Dynamite   i,  10 

Gun  and  mortar  i,  5,  7,  37 

Sand,  emergency   i,  8 

Baxter,  Mary  (schooner),  removal  of  wreck  of   i,  263;  ii,  1352 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  i,  226;  ii,  1291 

Bayside  Channel,  New  York  Harbor,  N.  Y.,  improvement  of   i,  224;  ii,  1285 

Beach  Thoroughfare,  N.  J.,  examination  and  survey  i,  263;  ii,  1353, 1355 

Beattys  Bridge,  N.  C,  bridge  across  Black  River,  near   i,  664 

Beaufort  Harbor  and  Inlet,  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  including 

inlet   1,299,309;  ii,  1511 

Improvement  of  harbor   i,  304;  ii,  1495 

Improvement  of  waterway  to  Newbern  i,  303;  ii,  1493 

Improvement  of  waterway  to  New  River  i,  304;  ii,  1496 

Beaufort  Harbor  and  River,  S.  C. : 

Defenses  of  Port  Royal  Sound  i,  6, 25,  816 

Improvement  of  river    •.  i,  323;  ii,  1604 

Improvement  of  waterway  to  Savannah  (see  Savannah)  i,  324;  ii,  1628 

Removal  of  sunken  logs  in  waterway  to  Charleston  i,  324;  ii,  1607 

Beechridge,  111.,  prevention  of  break  in  Mississippi  River  at  i,  438;  iii,  2198 

Bellaire,  Ben  wood  and  Wheeling  Bridge  Company,  bridge  of   i,  660 

Bellaire,  Ohio,  bridge  across  Ohio  River  to  Ben  wood,  W.  Va   i,  660 

Belle  Isle,  Detroit  River,  Mich.,  removal  of  wreck   i,  570;  iv,  3198 

Belle  River,  Mich. : 

Bridge  in  St.  Clair  County   i,  666 

Improvement  of  i,  560;  iv,  3152 

Bellingham  Bay,  Wash.,  log  boom  (see  Puget  Sound)  i,  645;  v,  3581 

Benson  (schooner),  removal  of  wreck  of  i,  584;  iv,  3269 

Benton,  Fort,  Mont.,  improvement  of  Missouri  River  at  i,  452,  453;  iii,  2373 

Benton  Harbor  and  Benton  Harbor  Canal,  Mich. : 

Bridges  (5)  obstructing  Pawpaw  River  ,   i,  668 

Improvements  at  {see  St.  Joseph  Harbor)   i,  537;  iv,  3079 

Benton  Township,  Mich.,  bridges  (5)  obstructing  Pawpaw  River  at   i,  668 

Benwood,  W.  Va.,  bridge  across  Ohio  River  between  Bellaire,  Ohio,  and         i,  660 

Benz,  Rudolph,  bridge  of   i,  665 

Bergen  County,  N.  J.,  bridge  of   i,  665 

Beverly  Harbor,  Mass.,  examination  and  survey   i,  150;  ir,  1065, 1068 

Big  Assawaman  Bay,  Del.,  improvement  of  waterway  via  i,  260;  ii,  1348 
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Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam  i,  503;  iv,  2806 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Final  report  on  survey  for  locks  and  dams,  including  Levisa  and  Tug 

forks   1,496;  iv,2750 

Improvement  of  i,490;  iv,2735 

Improvement  of  Levisa  Fork   i,  493;  iv,  2742 

Improvement  of  Tug  Fork  i,  493;  iv,  2742 

Operating  and  care  of  lock  and  dam  i,  492;  iv,  2741 

Big  Sarasota  Bay,  Fla.  {see  Sarasota  Bay)   i,  344;  iii,  1753 

Big  Sioux  River,  S.  Dak. : 

Construction  of  ice  harbor  at  Sioux  City  i,  456;  iii,  2373,  2377 

Examination  for  reservoir  dam   i,  458;  iii,  2395 

Big  Stoneeiiake,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam  i,  450;  iii,  2342 

Big  Sunflower  River,  Miss.,  improvement  of   i,  424;  iii,  2070 

Big  Timber  Creek,  N.  J.,  bridge  below  Gloucester  i,666 

Billingsport,  N.  J.,  removal  of  wreck  in  Delaware  River  i,  263;  ii,  1352 

Biloxi,  Miss.,  bridge  of  city  of   i,  659 

Biloxi  Bay,  Miss.,  bridge  across  Back  Bay  i,  659 

Bismarck,  N.  Dak.,  improvement  of  Missouri  River  at          1,452,453;  iii,  2373, 2374 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor  i,  541;  iv,  3092 

Black  River,  Ark.  and  Mo.,  improvement  of  i,  431;  iii,  2121 

Black  River,  La.,  improvement  of   i,  415;  iii,  2034 

Black  River,  Mich. : 

Improvement  at  mouth   i,  558;  iv,  3147 

Improvement  at  Port  Huron   i,  559;  iv,  3148 

Black  River,  N.  C. : 

Bridge  at  Still  Bluff   i,  661 

Bridge  near  Beattys  Bridge  i,  664 

Improvement  of   i,  306;  ii,  1499 

Black  River,  Ohio,  improvement  of  Lorain  Harbor  i)577;  iv,  3241 

Black  Rock  Harbor,  Conn,  {see  Bridgeport)  i,  186;  n,  1177 

Black  Rock  Harbor,  N.  Y.: 

Examination  and  survey  of  Lake  Erie  entrance  to  i,  592;  iv,  3342,  3345 

Harbor  lines  i,  119;  iv,  3349 

Improvement  of  Buffalo  entrance  to  i,589;  iv,  3324 

Black  Warrior  River,  Ala. : 

Examination  and  survey  for  Locks  and  Dams  1,  2,  and  3,  below  Tusca- 
loosa  I,  378;  III,  1858, 1861 

Improvement  above  Tuscaloosa  i,  365;  iii,  1816 

Improvement  below  Tuscaloosa  i,  366;  iii,  1824 

Operating  and  care  of  locks  and  dams   i,  366;  iii,  1819 

Blackwater  River,  Fla.  and  Ala.,  improvement  of  i,  359;  m,  1784 

Blackwells  Island,  East  River,  N.  Y.,  bridge  at  i,  665 

Bladen  County,  N.  C,  bridge  of  i,  664 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge   i,  172;  ii,  1141 

Improvement  of  Great  Salt  Pond   i,  174;  ii,  1144 

Blood  Rive^  La.  {see  Tickfaw)  i,  380;  iii,  1873 

Bloomers,  N.  J.,  harbor  lines  m  Hudson  River  from  Pleasant  Valley  Land- 
ing to   1,118;  11,1270 

Boards: 

For  highway  bridge  at  Washington,  D.  C  i,  119 

Of  Ordnance  and  Fortification     i,  5 

On  Fortifications  and  other  Defenses  (Endicott  Board)   i,  5 

On  Torpedo  System   i,  5, 695 

The  Board  of  Engineers   i,  5, 691 

Boat  railway,  Columbia  River,  Oreg.  and  Wash   i,  625;  v,  3491 

Boats.    See  Dredge,  Snag,  and  Tug  boats,  and  Wrecks. 

Boeuf  River,  La.,  improvement  of   ^'^1^'  iii,  2044 

Bogue  Chitto,  La.,  improvement  of     i,  377;  iii,  1852 

Bogue  Falia,  La.,  improvement  of   i,  379;  iii,  1872 

Bogue  Inlet  and  Sound,  N.  C,  improvement  of  waterway  via  i,  304;  ii,  1496 

Boom  Island,  Mississippi  River,  Minn.,  bridge  at  i,  667 

Booth  bay  Harbor,  Me.,  bridge  at   i,  666 

Boston  and  Albany  Railroad  Company,  bridge  of   i,  662 

Boston  and  Maine  Railroad  Company,  bridge  of   i,  668 
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Boston  Harbor,  Mass. : 

Bridge  across  Chelsea  Creek  between  Boston  and  Chelsea   i,  662 

Bridge  acroHs  Fort  Point  Chiiiinel  at  Cove  street   i,  6GI 

Defenses  of   1,6,15,717,913 

Examination  and  survey   i,  159;  ii,  1096, 1098 

Improvement  of   i,  152;  ii,  1078 

Bowlders.    See  Rock. 

Brandts  Ferry,  San  Joaquin  River,  Cal.,  bridge  at   i,  661 

Branford  Harbor,  Conn. ,  examination  and  survey  i,  198;  ii,  1188, 1191 

Brazos  River,  Tex. : 

Effects  of  storm  of  September,  1900,  on  jetties   i,  412;  iii,  2022 

Examination  and  survey  from  the  mouth  to  Waco  ...  i,  411;  iii,  1974,  2004,  2009 

Improvement  between  Velasco  and  Richmond   i,  408,  409;  iii,  1950, 1951 

Improvement  of  mouth   i>407;  iii,  1940 

Brazos  Santiago  Harbor,  Tex.,  improvement  of   i,  410;  iii,  1958 

Brenneckes  Shoals,  Osage  River,  Mo.,  estimate  of  cost  of  completing  Lock 

and  Dam  No.  1,  at   i,  452;  iii,  2369 

Bridgeboro,  N.  J.,  removal  of  wreck  in  Rancocas  River  above   i,  262;  ii,  1351 

Bridge  Creek  Landing,  Va.,  wharf  at   i,  676;  v,  3689 

Bridgeport  Harbor,  Conn.,  improvement  of   i,  186;  ii,  1177 

Bridges: 

Alteration  of,  obstructing  navigation   i,  667 

Aqueduct  Bridge,  Washmgton,  D.  C,  repair  of  i,  669;  v,  3637 

Construction  of   i,  659,  661 

Highway;  bridge,  Washington,  D.  C   i,  119 

Long  Bridge,  Washington,  D.  C,  rebuilding  of   i,  275;  ii,  1399 

Memorial  Bridge,  Washington,  D.  C  i,  670;  v,  3648 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of   i,  165;  ii,  1124 

Yellowstone  National  Park,  construction,  etc.,  of   i,  682;  v,  3777 

Broad  Creek  River,  Del. : 

Bridge  at  Laurel   i,  666 

Improvement  of   i,  270;  ii,  1386 

Broadkill  Creek,  Del.,  improvement  of   i,  260;  ii,  1347 

Broad  Sound,  Boston,  Mass.    See  Boston. 

Bronx  Kills,  New  York  Harbor,  N.  Y.,  bridge  across   i,  665 

Bronx  River,  N.  Y. : 

Bridge  at  Westchester  avenue   i,  664 

Harbor  lines   i,  118;  ii,  1266 

Improvement  of   i>201;  ii,  1203 

Brooklyn,  Cal.    See  Oakland  Harbor. 

Brooklyn,  N.  Y.    See  New  York  Harbor. 

Brooklyn  and  Jamaica  Bay  Turnpike  Company,  bridge  of   i,  663  • 

Brown  Countv,  Wis.,  bridge  of   i,  662 

Browrij  Dick  (steamboat),  removal  of  wreck  of   i,  473;  iv,  2646 

Browning  road,  near  Camden,  N.  J.,  bridge  across  Cooper  Creek  at   i,  662 

Browns  Creek,  N.  Y.,  improvement  of  i,  209;  ii,  1219 

Brunswick,  Ga.: 

Improvement  of  inner  harbor   i,  331 ;  ii,  1649 

Survey  of  outer  bar   i,  334;  ii,  1663, 1665 

Brunswick  River,  N.  C,  estimate  of  cost  of  removing  obstructions  at 

mouth   1,310;  ii,  1569 

Buffalo  Bayou,  Tex.,  improvement  of  waterway  via  i,  404;  iii,  1933 

Buffalo  Fork,  Snake  River,  Wyo.,  road  to  Fort  Waahakie  i,  686;  v,  3823 

Buffalo  Fork,  White  River,  Ark.,  improvement  of  i,  429;  iii,  2119 

Buffalo  Harbor,  N.  Y. : 

Examination  and  survey  of  Lake  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor   i,  592;  iv,  3342,  3345 

Harbor  lines  at  Erie  Basin  and  Black  Rock  Harbor   i,  119;  iv,  3349 

Improvement  of   i,5«7;  iv,3305 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock 

Harbor   i,589;  iv,3324 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

Buffalo,  Wis.,  bridge  across  Fox  River  at   i,  664 

Buildings  and  grounds,  public.  District  of  Columbia   i,  675;  v,  3689 

Bull  Rock  Bridge,  Bath,  Me.,  obstructing  New  Meadows  River   i,  669 

Burlington  Bay,  Minn.,  examination  and  survey  i,514;  iv,  2889, 2897 
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Burlington  Harbor,  Vt. : 

Estimate  of  cost  of  repair  and  completion  of  breakwater  i,  150;  ii,  1072 

Improvement  of   i,  146;  ii,  1052 

Bmns  Cut-off,  San  Joaquin  River,  Cal. ,  bridge  across   i,  664 

Buttermilk  Channel,  New  York  Harbor,  N.  Y. : 

Examination  and  survey  i,  229;  it,  1299, 1303 

Improvement  of   i,  226;  ii,  1291 

Removal  of  wreck  i,  229;  ii,  1299 

Byram  River,  N.  Y. : 

Harbor  lines   i,  118;  ii,  1261 

Improvement  of  Port  Chester  Harbor  i,  198;  n,  1198 

C. 

Cable  galleries   i,  38 

Cache  River,  Ark.,  improvement  of   i,  430;  iii,  2120 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  438;  iii,  2198' 

Caddo  (Fairy)  Lake,  Tex.  and  La.  {see  Cypress  Bayou)  i,  414;  iii,  2033 

Cairo,  111.,  prevention  of  break  in  Mississippi  River  near  i,  438;  iii,  2198 

Calais,  Me.,  repair  of  piers  in  St.  Croix  River  below   i,  120 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  i,  394;  iii,  1903 

California  Debris  Commission  i,  656;  v,  3625 

California,  department  of,  reconnaissances  and  explorations  i,  683;  v,  3800 

Caloosahatchee  River,  Fla. : 

Examination  and  survey  of  Kissimmee  River  to  the  Gulf,  via   i,  350 

Improvement  of   i,  343;  iii,  1751 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Improvement  of  harbor  i,  529;  rv,  2995 

Improvement  of  river   i,  530;  iv,  3001 

Survey  for  waterway  via   i,  534;  iv,  3048,  3058 

Cambridge  Harbor,  Md.,  removal  of  wrecks   i,  272;  ii,  1390, 1391 

Camden,  Ark.,  examination  of  Ouachita  River  at  i,  425;  iii,  2090 

Camden  County,  N.  J.,  bridge  of   i,  662 

Camden,  Gloucester  and  Woodbury  Railway  Company,  bridge  of   i,  666 

Camden,  N.  J.: 

Bridge  across  Cooper  Creek  at  Browning  road   i,  662 

Defenses  of  Delaware  River  i,  6, 21, 37,  770 

Improvement  of  Cooper  Creek   i,  239;  ii,  1329 

Improvement  of  Delaware  River  at  i,  230;  ii,  1310 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce  through  i,  565;  iv,  3173 

Canals,  etc.  {see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C,  waterway  via  i,  297;  ii,  1457 

Allegheny  River,  Pa.,  locks  and  dams  i,482;  iv,  2701 

Appropriation  for  operation,  care,  and  maintenance   i,  117, 118 

Arkansas  River,  locks  and  dams  i,  433;  iii,  2128 

Atlantic  Ocean  to  Great  Lakes,  waterways   i,  118 

Barren  River,  Ky.,  lock  and  dam  i,  503;  rv,  2806 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor)  i,537;  iv,  3079 

Big  Barren  River,  Ky.,  lock  and  dam   i,  503;  iv,  2806 

Big  Sandy  River,  locks  and  dams  i,  490,  492,  496;  rv,  2735,  2741, 2750 

Big  Sioux  River,  S.  Dak.,  examination  for  reservoir  dam  i,  458;  iii,  2395 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  reservoir  dam   i,  450;  iii,  2342 

Black  Warrior  River,  locks  and  dams  . .  i,  365,  366, 378;  m,  1816, 1819, 1824, 1858 

Brazos  River,  Tex.,  locks  and  dams  i,  411;  m,  1974,  2004,  2009 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce  i,  565;  iv,  3173 

Care,  maintenance,  etc.,  appropriation  for  i,  117, 118 

Cascades  Canal,  Columbia  River,  Oreg. .'.  i,  626, 627;  v,  3492,  3495 

Chicago  Drainage  Canal,  connection  of  Chicago  River  with  i,  119;  iv,  2992 

Chicago  Drainage  Canal,  waterway  via  fact  of  1899)  i,  534;  iv,  3048 

Chicago  Drainage  Canal,  waterway  via  (act  of  1900)  i,  534;  iv,  3058 

Chicago  River,  bridge  across  North  Branch  Canal  at  Division  street, 

Chicago,  construction  of   i,  666 

Chicago  River,  bridge  across  North  Branch  Canal  at  Division  street, 

Chicago,  reconstruction  of   i,  662 

Chicago  River,  bridge  across  North  Branch  Canal  at  Goose  Island,  Chi- 
cago  -   1, 665 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via  i,  303;  n,  1493 
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Camilfl,  etc.— Continued. 

Colinnbia  River,  Cascades  Canal   i,  020,  027;  v,  3402,  3495 

Columbia  River,   Celilo   Falls  to  The  Dalles  Rapids,   canals  and 

locks   1,029;  v,  3501,  3505 

Congaree  River,  S.  C,  lock  and  darn   i,  319;  ii,  1594 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams   1,361,363;  iii,  17HS,  1790, 1792 

Courtableau  Bayou,  La.,  lock  and  dam   i,  389;  iii,  1898 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams  i,461,  462;  iii,  2407,  2411 

Davis  Island  dam,  Ohio  River,  Pa  i,  473;  iv,  2057 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs   i,  272;  ii,  1390 

Des  Moines  Rapids  Canal  and  dry  dock,  Mis8issi])pi  River  i,  441;  iii,  2284 

Dismal  Swamp  Canal,  examination  and  survey  from  South  Mills  and 

including  Ocracoke  and  Beaufort  inlets   i,  299,  309;  ii,  1511 

Dismal  Swamp  Canal,  improvement  of  waterway  via   i,  290;  ii,  1455 

Dulnth  Canal,  Wis.,  improvement  of   i,507;  iv,  2828 

Kstherville-Minim  Creek  Canal,  S.  C.  {see  Santee  River)  i,  316;  ii,  1587 

Fox  River,  bridge  across  canal  at  Appleton   i,  004 

Fox  River,  bridge  across  canal  at  Depere   i,  008 

Fox  River,  bridge  across  canal  at  Lock  2,  Kaukauna,  rocoiintruction  of.      i,  062 
Fox  River,  bridges  obstruc;ting  canal  at  Lawe  street  and  Wisconsin  ave- 
nue, Kaukauna,  alteration  of   i,  068 

Fox  River,  bridges  across  canal  at  Menasha   i,  668 

Fox  River,  locks  and  dams   i,  525, 527;  iv,  2953,  2958 

Galena  River,  111.,  lock  and  dam   i,  442;  iii,  2293 

Grand  Rapids  lock  and  dam,  Wabash  River   i,  500,  501;  iv,  2800,  2802 

Great  Kanawha  River,  W.  Va.,  locks  and  dams   i,  487,  488;  iv,  2726,  2727 

Great  Lakes  to  Atlantic  Ocean,  waterways   i,  118 

Green  River,  Ky.,  locks  and  dams   i,  502, 503;  iv,  2805,  2806 

Gowanus  Canal,  N.  Y.  {see  Gowanus  Bay)  i,  226;  ii,  1291 

Herr  Island  lock  and  dam,  Allegheny  River  i,  482;  iv,  2701 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1899)  i,  534;  rv,  3048 

Illinois  and  Michigan  Canal,  waterway  via  (act  of  1900)  i,  534;  iv,  3058 

Illinois  and  Mississippi  Canal,  construction  of   i,  532;  iv,  3014 

IllinoisandMississippiCanaljlockanddaminRockRiverat feeder,  i,  534;  iv,  3066 

Illinois  and  Mississippi  Canal,  operating  and  care   i,  442;  iii,  2291 

Illinois  River,  111.,  locks  and  dams   i,  531;  iv,  3006,  3010 

Kampeska  Lake,  S.  Dak.,  reservoir  dam  in  Sioux  River  i,  458;  iii,  2395 

Kampsville  lock  and  dam,  Illinois  River,  111   i,  531;  iv,  3006, 3010 

Kanawha  River,  W.  Va.,  locks  and  dams  i,487,  488;  iv,  2726,  2727 

Kentucky  River,  Ky.,  locks  and  dams  i,  494,  495;  iv,  2744,  2746 

Keweenaw  Bay  to  Lake  Superior,  waterway   i,  511, 512;  iv,  2867 

Lagrange  lock  and  dam,  Illinois  River,  111   i,  531;  iv,  3006,  3010 

Levisa  Fork,  Big  Sandy  River,  locks  and  dams  i,  496;  iv,  2750 

Little  Kanawha  River,  W.  Va.,  lock  and  dam  i,  486, 487;  iv,  2723, 2724 

Long  Prairie  River,  Minn.,  and  its  sources,  examination  for  reserv^oir 

dams  1,451;  m,2361 

Louisville  and  Portland  Canal,  improvement  and  care.  -  i,  496, 499;  iv,  2783, 2791 

Louisville  and  Portland  Canal,  wreck   i,  505;  iv,  2816 

Maintenance,  care,  etc.,  appropriation  for  i,  117, 118 

Massena  Canal,  N.  Y.  {see  Grass  and  St.  Lawrence  rivers) . .  i,  599;  iv,  3377, 3389 
Michigan  Lake  to  Sturgeon  Bay,  examination  and  survey . .  i,  527;  iv,  2970,  2973 

Michigan  Lake  to  Sturgeon  Bay,  harbor  of  refuge  i,  518;  iv,  2922 

Michigan  Lake  to  Sturgeon  Bay,  improvement  of  i,  517;  rv,  2914 

Michigan  Lake  to  Sturgeon  Bay,  operating  and  care  i.  518;  iv,  2919 

Michigan  Lake  to  Sturgeon  Bay,  wreck  i',  527;  rv,  2970 

Minun  Creek-Estherville  Canal,  S.  C.  (see  Santee  River)   i,  316;  ii,  1587 

Mississippi  River,  Des  Moines  Rapids  Canal  and  dry  dock  i,  441;  iii,  2284 

Mississippi  River,  reservoirs,  construction  of   i,  444;  iii,  2309 

Mississippi  River,  reservoirs,  examination  of  Long  Prairie  River  and  its 

sources   i,  451;  iii,  2361 

Mississippi  River,  reservoirs,  operating  and  care   i,  445;  iii,  2322 

Mississippi  River,  reservoirs,  survey  of  flowage  lines   i,  451 

.Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams  i,  443;  iii,  2298 

Mississippi  River  to  Illinois  River,  construction  of  i,  532;  iv,  3014 

TNIississippi  River  to  Illinois  River,  lock  and  dam  in  Rock  River  at 

feeder   i,534;  iv,  3066 

Mississippi  River  to  Illinois  River,  operating  and  care  i,  442;  iii,  2291 
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Canals,  etc. — Continued. 

Monongahela  River,  locks  and  dams  i,  477,  478, 479-,  iv,  2679, 2683, 2686 

Morgan  Canal,  Tex.,  improvement  of  (see  Galveston  ship  channel) .  i,  404;  iii,  1933 

Morgan  Canal,  Tex.,  operating  and  care   i,  405;  iii,  1937 

Mosquito  Creek  Canal,  S.  C.  {see  Santee  River)   i,  316;  ii,  1587 

Muscle  Shoals  Canal,  Ala  i,  465, 466;  iii,  2423,  2440 

Muskingum  River,  bridge  across  canal,  above  Lowell   i,  660 

Muskingum  River,  bridge  across  canal,  at  Zanesville   i,  667 

Muskingum  River,  locks  and  dams  i,  485;  iv,  2714 

New  York  Harbor,  N.  Y.,  Gowanus  Canal  {see  Gowanus  Bay)  i,  226;  ii,  1291 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

construction  of   i,  666 

North  Branch  Canal,  Chicago  River,  bridge  at  Division  street,  Chicago, 

reconstruction  of   i,  662 

North  Branch  Canal,  Chicago  River,  bridge  at  Goose  Island,  Chicago ...     i,  665 

North  Carolina  Cut,  N.  C,  waterway  via   i,  297;  ii,  1457 

Northern  and  Northwestern  Lakes  to  Atlantic  Ocean,  waterways   i,  118 

Ohio  River,  Davis  Island  dam.  Pa   i,  473;  iv,  2657 

Ohio   River,    Louisville   and   Portland   Canal,    improvement  and 

care   1,496,499;  iv,  2783,  2791 

Ohio  River,  Louisville  and  Portland  Canal,  wreck  i,  505;  iv,  2816 

Ohio  River,  movable  dams  i,  474;  iv,  2661 

Operation,  care,  and  maintenance,  appropriation  for  i,  117, 118 

Osage  River,  lock  and  dam,  construction  of  {see  Missouri  River  Commis- 
sion)   1,658;  S.,  365,  382 

Osage  River,  lock  and  dam,  cost  of  completion  i,  452;  iii,  2369 

Otter  Tail  Lake  and  River,  Minn.,  reservoir  dam  i,  450;  iii,  2341 

Plaquemine  Bayou,  La.,  lock  construction  i,  387;  iii,  1890 

Poinsett  Lake,  !S.  Dak.,  reservoir  dam  in  Sioux  River   i,  458;  iii,  2395 

Portage     Lake    and     Lake     Superior     canals    {see  Keweenaw 

Point)    1,511,512;  iv,2867 

Puget  Sound  to  lakes  Union  and  Washington   i,  646;  v,  3583 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam  i,  450  iii,  2340 

Rock  River,  III.,  canal  around,  construction  of  i,  532;  iv,  3014 

Rock  River,  111.,  canal  around,  operating  and  care  i,  442;  iii,  2291 

Rock  River,  111.,  lock  and  dam  at  feeder   i,  534;  iv,  3066 

Rough  River,  Ky.,  lock  and  dam   i,504;  iv,  2814,  2815 

St.  Clair  Flats  Canal,  examination  and  survey  i,  571;  iv,  3203,  3206 

St.  Clair  Flats  Canal,  improvement  and  care   i,  568;  iv,  3188,  3189 

St.  Lawrence  Power  Company's  canal  {see  Grass  and  St.  Lawrence 

rivers)    i,599;  iv,  3377,  3389 

St.  Marys  Falls  Canal,  Mich   i,  564,  565;  iv,  3161, 3173 

Salmon  Bay,  Wash.,  waterway  via   i,  646;  v,  3583 

Shilshole  Bay,  Wash.,  waterway  via   i,  646;  v,  3583 

Sioux  River,  S.  Dak.,  examination  for  reservoir  dam  i,  458;  iii,  2395 

Six-mile  Island,  Allegheny  River,  lock  and  dam  i,  482;  iv,  2701 

Springdale,  Pa.,  lock  and  dam  in  Allegheny  River   i,  482;  iv,  2701 

Sturgeon  Bay  and  Lake    Michigan  Canal,  examination  and  sur- 
vey  1,527;  IV,  2970,  2973 

Sturgeon  Bay  and  Lake  Michigan  Canal,  harbor  of  refuge  i,  518;  iv,  2922 

Sturgeon  Bay  and  Lake  Michigan  Canal,  improvement  of  i,  517;  iv,  2914 

Sturgeon  Bay  and  Lake  Michigan  Canal,  operating  and  care  i,  518;  iv,  2919 

Sturgeon  Bay  and  Lake  Michigan  Canal,  wreck  i,  527;  iv,  2970 

Superior  Lake  to  Keweenaw  Bay,  waterway   i,  511, 512;  iv,  2867 

Tennessee  River  below  Chattanooga,  canals,  etc  i,  465,  466;  iii,  2423,  2440 

Tennessee  River,  Muscle  Shoals  Canal,  Ala  i,  405, 466;  iii,  2423,  2440 

Tombigbee  River,  Ala.,  locks  and  dams  i,  366, 378;  iii,  1824, 1835, 1858 

Traverse  Lake,  Minn,  and  S.  Dak.,  reservoir  dam  i,  450;  iii,  2342 

Tug  Fork,  Big  Sandy  River,  locks  and  dams   i,  496;  iv,  2750 

Turners  Cut,  N.  C,  examination  and  survey  of  waterway  from  South 
Mills  to  and  including  Ocracoke  and  Beaufort  inlets,  via. . .  i,  299,  309;  ii,  1511 

Turners  Cut,  N.  C,  improvement  of  waterway  via   i,  296;  ii,  1455 

Union  Lake,  Wash.,  w^aterway  via   i,  646;  v,  3583 

Wabash  River,  Grand  Rapids  lock  and  dam  i,  500,  501;  iv,  2800,  2802 

Warrior  River  locks  and  dams  i,  365,  366,  378;  iii,  1816, 1819, 1824, 1858 

Washington  Lake  to  Puget  Sound,  Wash  i,  646;  v,  3583 

White  River,  Ark.,  locks  and  dams   i,  428;  iii,  2108 

Yamhill  River,  Oreg.,  lock  and  dam   i,  031,  632;  v,  3550,  3555 

Canarsie  Bay,  N.  Y.,  improvement  of     i,  208;  ii,1218 
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Cape  Ann,  Maas.,  construction  of  harbor  of  refuj^e  in  Sandy  Bay  i,  141 ;  ri,  1048 

Cape  Charles  Citv  Harl)or,  Va.,  improvement  of   i,  294;  ii,  1453 

Cape  Elizabeth,  Me.,  bridge  of  town  of   i,  668 

Cape  Fear  River,  N.  C. : 

Defenses  of  Wilmington   i,  6,  24,  812, 921 

Examination  and  survey  at  Wilmington,  and   thence  to  Fayette- 

ville   1,310;  ii,  1552, 1557 

Harbor  lines  at  Southport   i)  119;  ii,  1572 

Improvement  above  Wilmington   i,  307;  ii,  1502 

Improvement  at  and  below  Wilmington   i,  307;  ii,  1504 

Improvement  of  Northeaat  Branch   i,  306;  ii,  1500 

Cape  Henry,  Va.,  defenses  at   i,  6 

Cape  Porpoise  Harbor,  Me.,  improvement  of   i,  135;  ii,  1037 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of   i,597;  iv,  3370 

Capitol,  Washington,  D.  C,  telegraph  line   i,  676;  v,3689 

Carlos  Lake,  Minn,  (see  Long  Prairie  River)   i,451;  iii,  2361 

Carrabelle  Bar  and  Harbor,  Fla. : 

Examination  and  survey  of  harbor   i,  364;  iii,  1800, 1803 

Improvement  of   i,  350;  iii,  1766 

Carriages,  gun: 

Barbette   i,  8, 9 

Disappearing   i,  6, 8 

Carrollton,  Ky.,  bridge  across  Kentucky  River  at   i,  662 

CarroUton  and  Prestonville  Bridge  Company,  bridge  of   i,  662 

Carrollton  Electric  Railway  and  Bridge  Company  {see  Carrollton  and  Pres- 
tonville Bridge  Company)    1,662 

Caruthersville  Harbor,  Mo.  {see  Mississippi  River  Commission)  i,  657;  S.,  3, 32 

Carvers  Harbor,  Me.,  improvement  of   i,  129;  ii,  1003 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of   i,  626;  v,  3492 

Operating  and  care   i,  627;  v,  3495 

Casemates    i,  7, 12, 38 

Cedar  Creek,  N.  J.,  removal  of  wreck   i,  263;  ii,  1352 

Centennial  Lake,  Miss,  (sec  Yazoo  River)   i>421;  iii,  2052 

Champlain  Lake,  N.  Y.  and  Vt. : 

Burlington  Harbor,  Vt.,  estimate  of  cost  of  repair  and  completion  of 

breakwater   i,  150;  ii,  1072 

Burlington  Harbor,  Vt.,  improvement  of   i,  146;  ii,  1052 

Defenses  of  i,  6, 32,  854 

Narrows,  improvement  of   if  148;  ii,  1055 

North  and  South  Hero  islands,  improvement  of  channel  between   i,  146 

Charles  River,  Mass.    See  Boston  Harbor. 

Charleston  Harbor,  S.  C. : 

Defenses  of   1,6,25,816 

Improvement  of   i,  320;  ii,  1598 

Removal  of  sunken  logs  in  waterway  to  Beaufort,  S.  C  i,  324;  ii,  1607 

Charlevoix  Harbor,  Mich. : 

Bridge  across  Pine  River   i,  665 

Bridge  across  South  Arm  of  Pine  Lake   i,  666 

Improvement  of   i,  552;  iv,  3126 

Charlotte  Harbor,  Fla.,  improvement  of   i,  343;  iii,  1752 

Charlotte  Harbor,  N.  Y. : 

Improvement  of   i,  593;  iv,  3355 

Water  levels   i,681;  v,3776 

Charts: 

Military  and  other   i,  683, 685;  v,  3799 

Northern  and  Northwestern  Lakes  i,  677, 681;  v,  3761 

Chatham  Harbor,  Mass. : 

Improvement  of   i,  158;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach   i,  174;  ii,  1147 

Chattahoochee  River,  Ga.  and  Ala. : 

Improvement  below  Columbus,  Ga   i,  355;  iii,  1775 

Improvement  between  Westpoint  and  Franklin,  Ga   i,  356;  iii,  1777 

Preliminary  report  on  survey  between  Westpoint  and  Franklin, 

Ga   1,363;  iii,  1793 

Cheboygan  Harbor,  Mich.,  improvement  of   i,  554;  iv,  3135 

Chefuncte  River,  La.,  improvement  of  •   i,  379;  iii,  1872 

Chehalis  River,  Wash.,  improvement  of  i,  644;  v,  3580 
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Chelsea  Creek  and  Harbor,  Mass. : 

Bridge  to  Boston   i,  662 

Improvement  of  creek  (see  Boston  Harbor)   i,  152;  ii,  1078 

Chequamegon  Bay,  Wis.  {see  Ashland  Harbor)   i,  509;  iv,  2863 

Chesapeake  Bay,  Md.  and  Va. : 

Bridge  across  Kent  Island  Narrows,  at  Kent  Island   i,  665 

Cape  Charles  City  Harbor,  Va.,  improvement  of   i,  294;  ii,  1453 

Defenses  of  entrance,  at  Cape  Henry,  Va   i,  6 

Defenses  of  Hampton  Eoads,  Va  i,  6, 23,  802 

Milford  Haven  Harbor,  Va.,  improvement  of  i,  284;  ii,  1415 

Waterwaj^  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck 

Sound,  improvement  of   i,  297;  ii,  1457 

Waterway  from  Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River,  improvement  of   i,  296;  ii,  1455 

Wreck  near  Craighill  Channel  light,  Md.,  removal  of  i,  272;  ii,  1391 

Wreck  near  Old  Plantation  light-house,  Va.,  removal  of  i,  298;  ii,  1462 

Wreck  off  Fort  Monroe,  Va.,  removal  of  i,298;  ii,1462 

Chesapeake  Transit  Company,  bridge  of   i,  665 

Chesconnessex  Creek,  Va.,  examination  and  survey  i,  299;  ii,  1478, 1481 

Chester  Creek,  Pa.,  removal  of  wreck   i,  262;  ii,  1350 

Chester  River,  Md.,  improvement  of   i,  267;  ii,  1381 

Chicago  and  Northwestern  Railway  Company,  bridge  of   i,  662 

Chicago  Drainage  Canal,  111. : 

Connection  of  Chicago  River  with   i,  119;  iv,  2992 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900)   i,  534;  iv,  3058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899)   1, 534;  iv,  3048 

Chicago  Harbor  and  River,  111. : 

Bridge  across  Little  Calumet  River  at  Riverdale   i,  664 

Bridge  across  North  Branch  at  Clybourn  place   i,  663 

Bridge  across  North  Branch  Canal  at  Division  street,  construction  of . . .  i,  666 
Bridge  across  North  Branch  Canal  at  Division  street,  reconstruction  of .      i,  662 

Bridge  across  North  Branch  Canal  at  Goose  Island   i,  665 

Bridge  across  West  Fork  of  South  Branch  at  Mud  Lake   i,  663 

Bridges  of  Sanitary  District  at  Harrison  and  Throop  streets  and  Ashland 

avenue   i,  662 

Improvement  of  Calumet  (South  Chicago)  Harbor  i,  529;  iv,  2995 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

Improvement  of  outer  harbor   i,  528;  iv,  2987 

Improvement  of  river   i,  529;  iv,  2992 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  examination  for, 

with  plan  and  estimate  (act  of  1900)   i,  534;  iv,  3058 

Waterway  from  Mississippi  River  to  Lake  Michigan  at,  survey  for  (act 

of  1899)   1,534;  iv,  3048 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Mississippi  River,  near  Minneapolis,  Minn   i,  662 

Bridge  of,  across  North  Branch  Canal,  Chicago,  111   i,  665 

Chickasahay  River,  Miss.,  improvement  of  i,  372;  iii,  1844 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the   i,  688 

Chincotea^ue  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay.,  i,  260;  ii,  1348 
Chipola  River,  Fla. : 

Improvement  of  lower  river   i,  352;  iii,  1769 

Improvement  of  upper  river   i,  353;  iii,  1771 

Chippewa  River,  Wis.,  improvement  of   i,  445;  iii,  2327 

Chitto,  Bogue,  La.,  improvement  of   i>377;  iii,  1852 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of  i,  357;  iii,  1778. 

Choptank  River,  Md. : 

Improvement  of  i,  267;  ii,  1381 

Removal  of  wrecks  in  Cambridge  Harbor  i,  272;  ii,  1390, 1391 

Christiana  River,  Del.  (sgg  Wilmington  Harbor)   i,  246;  ii,  1335 

City  of  New  Orleans  (steamboat),  removal  of  wreck  of   i,  473;  iv,  2646 

City  Waterway,  Tacoma,  Wash,  {see  Tacoma)   i,  655;  v,  3593, 3595 

Civilian  assistants  to  engineer  officers   i,  37, 38 

Clark  Fork,  Columbia  River,  Wash,  {see  Pend  Oreille  River)  i,  653;  v,  3591 

Clarke  County,  Wash.,  bridge  of   h  661 

Clatskanie  River,  Oreg. : 

Dredging  plant  for  use  on  {see  Columbia  River)   i,  640;  v,  3575 

Improvement  of   h  637;  v,  3571 
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Clearwater  River,  Idaho,  improvement  of  i,  628;  v,  3601 

Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company: 

Bridge  of,  acroHw  Cuyahoga  River  at  Cleveland,  Ohio   i,  663 

Bridge  of,  acroHS  Pawpaw  River,  Mich   i,  668 

Clei^eland,  (hover  (schooner),  removal  of  wreck  of   i,  229;  ii,  1299 

Clev('land  Harbor  Ohio: 

J  bridge  across  Cuyahoga  River  at   i,  663 

Kngineeriug  methods  used  in  improvement  ot   iv,  3213 

Examination  and  survey   i,  685;  iv,  3277,  3285 

Improvement  of   i,  578;  iv,  3244 

Removal  of  wrecks  i,  584;  iv,  3269, 3270 

Water  levels  i,681;  v,3776 

Cleveland,  Ohio,  engineer  district,  engineering  methods  used  in  the  iv,  3213 

Clinch  River,  Tenn. : 

Bridge  at  Kingston   i,  660 

Final  report  on  survey   i,  469;  iii,  2542 

Improvement  of   i,  468;  iii,  2455 

Clinton  River,  Mich.,  improvement  of   i,  561;  iv,  3163 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via   i,  303;  ii,  1493 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via   i,  303;  ii,  1493 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via   i,  297;  ii,  1457 

Cocheco  River,  N.  H.,  improvement  of   i,  135;  ii,  1039 

ColemarifA.  T.  (schooner),  removal  of  wreck  of   i,  262;  ii,  1351 

College  Point,  East  River,  N.  Y.,  harbor  lines   i,  119;  ii,  1305 

Colon,  Oristohal  (steamboat),  removal  of  wreck  of   i,  657;  v,  3635 

Colorado  River,  Nev.,  examination  between  El  Dorado  Canyon  and  Kio- 

ville   1,603;  iv,3402 

Columbia  (bugeye) ,  removal  of  wreck  of   i,  272;  ii,  1390 

Columbia,  department  of  the,  reconnaissances  and  explorations  i,  683;  v,  3799 

Columbia  River,  Oreg.  and  Wash. : 

Dredging  plant  for  use  on  tributaries  below  Willamette  River  i,  640;  v,  3575 

Cascades  Canal,  construction  of   i,  626;  v,  3492 

Cascades  Canal,  operating  and  care  i,  627;  v,  3495 

Celilo,  Oreg.,  improvement  above  i,  623;  v,  3489 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway   i,  625;  v,  3491 

Celilo  Falls  to  The  Dalles  Rapids,  examination  and  survey.,  i,  629;  v,  3501, 3505 

•    Clark  Fork  {see  Pend  Oreille  River)  i,  653;  v,  3591 

Gauging  ^   i,640;  v,3576 

Mouth  of,  defenses  at  i,  6, 34,  895, 923 

Mouth  of,  improvement  at   i,  635;  v,  3567 

Mouth  of,  to  Willamette  River,  improvement  from  i,  633;  v,  3557 

Three-mile  Rapids,  improvement  at   i,  625;  v,  3491 

Tongue  Point,  Oreg.,  improvement  below  i,  634;  v,  3565 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from  i,  627;  v,  3499 

Comer  B.  (steamboat),  removal  of  wreck  of   i,  473;  iv,  2646 

Commencement  Bay,  Wash,  {see  Tacoma  Harbor)  i,  655;  v,  3593,  3595 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich   i,  565;  iv,  3173 

Communipaw  Channel,  N.  J.,  removal  of  wreck  in   i,  223;  ii,  1247 

Compton  Creek,  N.  J.,  improvement  of   i,  220;  ii,  1242 

Conecuh  River,  Ala.,  improvement  of   i,  360;  iii,  1784 

Congaree  River,  S.  C. : 

Improvement  of   i,  318;  ii,  1592 

Improvement  between  Columbia  and  Granby  i,  319;  ii,  1594 

Congress,  Fifty-sixth,  second  session,  acts  of,  affecting  Corps  of  Engineers. .    v,  3837 

Conneaut  Harbor,  Ohio,  improvement  of  i,  582;  iv,  3264 

Connecticut,  defenses  of  coast  of   i,  6, 17,  747 

Connecticut  River,  Conn.,  improvement  of,  below  Hartford  i,  180;  ii,  1166 

Con tentnia  Creek,  N.  C,  improvement  of   i,  301;  ii,  1488 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for   i,  856 

Continuing  contracts   i,  118 

Albemarle  Sound,  N.  C.,  waterway  via   i,  296;  ii,  1455 

Allegheny  River,  Pa.,  locks  and  dams   i,  482;  iv,  2701 

Ambrose  Channel,  New  York  Harbor,  N.  Y   i,  224;  ii,  1285 

Ashtabula  Harbor,  Ohio   i,581;  iv,3260 

Back  Cove,  Portland,  Me   i,  131;  ii,  1006 

Baltimore  Harbor,  Md   i,264;  ii,  1374 

Bay  Ridge  Channel,  New  York  Harbor,  N.  Y  i,  226;  ii,  1291 

Big  Sandy  River,  Ky.  and  W.  Va  i,  490;  rv,  2735 

Black  River  (Lorain)  Harbor,  Ohio   1,677;  iv,  3241 
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Continuing  contracts — Continued. 

Black  Kock  Harbor,  Buffalo,  N.  Y  i,589;  iv,3324 

Black  Warrior  River,  Ala.,  below  Tuscaloosa  i,  366;  iii,  1825 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  ...  i,  365;  iii,  1816 

Boston  Harbor,  Mass  i,  152;  ii,  1078 

Bridgeport  Harbor,  Conn  i,  186;  ii,  1177 

Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor,  N.  Y  i,  589;  iv,  3324 

Buffalo  Harbor,  N.  Y   i,  587;  iv,  3305 

Calumet  Harbor,  HI  i,529;  iv,2995 

Cape  Porpoise  Harbor,  Me  i,  135;  ii,  1037 

Charleston  Harbor,  S.  C   i,  320;  ii,  1598 

Chicago  River,  111   i,  529;  rvr,  2992 

Christiana  River,  Del   i,  246;  ii,  1335 

Cleveland  Harbor,  Ohio   i,578;  iv,3244 

Congaree  River,  S.  C   i,  319;  ii,  1594 

Croatan  Sound,  N.  C,  waterway  via  i,  296;  ii,  1455 

Cumberland  River  above  Nashville,  Tenn  i,  462;  iii,  2411 

Cumberland  Sound,  Ga.  and  Fla  i,333;  ii,  1655 

Deep  Creek,  Va.,  and  waters  connecting  with  Pamlico  Sound  i,  296;  ii,  1455 

Delaware  Bay,  Del.,  harbor  of  refuge  i,  237;  ii,  1325 

Delaware  River,  N.  J.,  Pa.,  and  Del   i,  230;  ii,  1310 

Detroit  River,  Mich   i,  569;  iv,  3190 

Duluth  and  Superior  Harbor,  Minn,  and  Wis  i,  507;  iv,  2828 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  Y   i,  224;  ii,  1285 

Elizabeth  River,  Va.,  to  Pamlico  Sound,  N.  C,  waterway  i,  296;  ii,  1455 

Erie  Basin,  Buffalo,  N.  Y   i,  589;  iv,  3324 

Everett  Harbor,  Wash   i,  648;  v,  3587 

Falls  of  Ohio  River  at  Louisville,  Ky   i,  496;  iv,  2783 

Galveston  Harbor,  Tex   i,  402;  iii,  1921 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y  i,  226;  ii,  1291 

Grays  Harbor,  Wash  i,642;  v,3578 

Great  Lakes,  channels  in  connecting  waters  of  i,  563;  iv,  3157 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor  i,  374;  iii,  1846 

Hay  Lake  Channel,  St.  Marys  River,  Mich  i,  567;  iv,  3185 

Horn  Island  Harbor,  Miss   i,371;  iii,1842 

Hudson  River,  N.  Y  i,  210;  ii,  1222 

Illinois  and  Mississippi  Canal,  111  i,  532;  iv,  3014 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky  i,  496;  iv,  2783 

Kenosha  Harbor,  Wis   i,  524;  iv,  2945 

Kentucky  River,  Ky   i,  494;  iv,  2744 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway   i,  511;  iv,  2867 

Lorain  Harbor,  Ohio   i,  577;  iv,  3241 

Loutre,  Pass  a,  Mississippi  River   i,  383;  ui,  1878 

Michigan  City  outer  harbor,  Ind   i,  535;  iv,  3075 

Milwaukee  Bay,  Wis.,  harbor  of  refuge   i,  522;  iv,  2936 

Mississippi  River,  at  Pass  a  Loutre   i,  383;  m,  1878 

Mississippi  River,  Head  of  Passes  to  Ohio  River  i,  657,  8.,  3, 32 

Mississippi  River,  between  Missouri  and  Ohio  rivers   i,  435;  iii,  2169 

Mississippi  River,  between  Missouri  River  and  St.  Paul  i,  440;  iii,  2238 

Mississippi  River,  between  St.  Paul  and  Minneapolis  i,443;  iii,  2298 

Mississippi  River,  Vicksburg  Harbor,  Miss  i,  421;  iii,  2052 

Missouri  River,  below  Sioux  City,  Iowa   i,  658,  S.,  365, 382 

Mobile  Harbor,  Ala   i,364;  iii,1810 

Monongahela  River,  W.  Va.  and  Pa   i,  477,  478;  iv,  2679,  2683 

Narragansett  Bay,  R.  I   i,  167;  ii,  1129 

New  Haven  Harbor,  Conn   i,  182;  ii,  1170 

New  York  Harbor,  N.  Y.,  Ambrose  Channel   i,224;  ii,  1285 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channels   i,  226;  ii,  1291 

Norfolk  Harbor,  Va.,  to  Pamlico  Sound,  N.  C,  waterway  i,  296;  ii,  1455 

Northern  and  Northwestern  Lakes,  channels  connecting  i,  563;  iv,  3157 

Oakland  Harbor,  Cal   i,605:  iv,3413 

Ocmulgee  River,  Ga   i,  330,  ii,  1646 

Ohio  River,  Falls  of,  at  Louisville,  Ky   i,496;  iv,  2783 

Ohio  River,  movable  dams   i,474;  iv,  2661 

Osage  River,  Mo   i,  658,  S.,  365.  382 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va  i,  296;  n,  1455 

Pascagoula  River,  Miss   i,371;  m,  1842 

Pasquotank  River,  N.  C,  waterway  via   i,  296;  ii,  1455 

Pass  a  Loutre,  Mississippi  River   i,  383;  iii,  1878 
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Continning  contracts — Continued. 

Patapsco  River,  Md  i,284;  n,  1374 

Plaquemine  Bayou,  La   i,  387;  iii,  1890 

Portage  Lake  harbor  of  refupje,  Mich   i,  550;  iv,  3119 

Portland  Harbor,  Me.,  including  Back  Cove   i,  131;  ii,  1006 

Potomac  River,  below  Waahington,  D.  C   i,  276;  ii,  1405 

Providence  River,  R.  I   i,167;  ii,1129 

Racine  Harbor,  Wis   i,523;  iv,  2942 

Red  Hook  Channel,  New  York  Harbor,  N.  Y   i,  226;  ii,  1291 

Rockland  Harbor,  Me   i,  128;  ii,  1000 

Sabine  Pass,  Tex   i,  398;  iii,  1910 

Sacramento  River,  Cal   i,608;  iv,  3420,  3423 

St.  Joseph  Harbor,  Mich   i,  537;  iv,  3079 

St.  Marys  River,  Mich.,  at  the  falls   i,564;  iv,3161 

St.  Marys  River,  Mich.,  Hay  Lake  Channel  i,  567;  iv,  3185 

Sandbeach  harbor  of  refu,y:e,  Mich   i,  557;  iv,  3144 

San  Francisco  Harbor,  Cal   i,  604;  iv,  3411 

San  Pedro  Bay,  Cal  i,  600;  iv,  3397 

Savannah  Harbor,  Ga   i,324;  ii,  1628 

Savannah  River,  Ga.,  between  Augusta  and  Savannah   i,  326;  ii,  1634 

Sheboygan  Harbor,  Wis   i,  521;  iv,  2931 

Ship  channel  connecting  waters  of  the  Great  Lakes   i,  563;  iv,  3157 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport   i,  374;  iii,  1846 

South  Chicago  Harbor,  111.  {see  Calumet  Harbor)  i,  529;  iv,  2995 

Superior  Harbor,  Wis  i,  507;  iv,  2828 

Superior  Lake  to  Keweenaw  Bay,  Mich.,  waterway  i,  511;  iv,  2867 

Tampa  Bay,  Fla  i,  345;  iii,  1756 

Toledo  Harbor,  Ohio  i,572;  iv,  3218 

Tombigbee  and  Warrior  rivers,  below  Tuscaloosa,  Ala  i,  366;  iii,  1825 

Turners  Cut,  N.  C,  waterway  via  i,  296;  ii,  1455 

Union  River,  Me   i,124;  ii,993 

Vicksburg  Harbor,  Miss  i,  421;  iii,  2052 

Warrior  River,  Ala.,  below  Tuscaloosa  i,  366;  iii,  1825 

Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek  i,  365;  iii,  1816 

White  River  (upper),  Ark  i,428;  iii,  2108 

Willamette  River,  above  Portland,  Greg  i,  631;  v,  3550 

Wilmington  Harbor,  Del  i,  246;  ii,  1335 

Winyah  Bay,  S.  C  i,  314;  ii,  1582 

Yamhill  River,  Greg  i,  631;  v,  3550 

Yazoo  River,  Miss.,  at  the  mouth  i,  421;  m,  2052 

Contracts,  continuing.    See  Continuing  contracts. 

Cook,  W.  S.  (steamer;,  removal  of  wreck  of  i,  334;  ii,  1660 

Cooper  Creek,  N.  J. : 

Bridge  at  Browning  road,  near  Camden   i,  662 

Improvement  of  i,  239;  ii,  1329 

Coos  Bay,  Harbor,  and  River,  Greg. : 

Dredging  harbor  i,  618;  v,  3476 

Harbor  lines  in  bay   i,  119;  v,  3544 

Improvement  of  entrance  to  bay  and  harbor  i,  616;  v,  3471 

Improvement  of  river  ,  i,  618;  v,  3476 

Coosa  River,  Ga.  and  Ala. : 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge  i,  361;  iii,  1788 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge  i,  363;  iii,  1790 

Operating  and  care  of  locks  and  dams  i,  363;  iii,  1792 

Coquille  River,  Greg. : 

General  improvement  i,  614;  v,  3464 

Improvement  between  Coquille  and  Myrtle  Point  i,  615;  v,  3468 

Core  Sound,  N.  C,  examination  and  survey  of  waterway  via  i,  299,  309;  ii,  1511 

Corner  Stake  light,  off  Staten  Island,  N.  Y.,  removal  of  wreck  near.,  i,  223;  ii,  1247 

Corps  of  Artillery : 

Reservation  at  Willets  Point,  N.  Y.,  transferred  to  the   i,  42 

Tugboat  for  transfer  to  the   i,  38 

Corps  of  Engineers: 

Changes  in  personnel   i,  3 

Laws  of  Fifty-sixth  Congress,  second  session,  affecting  the   v,  3837 

Number  and  distribution  of  officers   i,  3, 4 

OflScers  on  duty  in  Office  of  the  Chief  of  Engineers   i,  688 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  United 
States  volunteers,  since  April,  1898    i,  45 


14  INDEX. 

Coscob  Harbor,  Conn.,  improvement  of   i,  195;  n,  1186 

Courtableau  Bayou,  La.,  improvement  of   i,  389;  m,  1898 

Cowlitz  River,  Wash.: 

Dredging  plant  for  use  on  {see  Columbia  River)  _ i,  640;  v,  3575 

Improvement  of   i,  639;  v,  3573 

Coytesville,  N.  J.,  harbor  lines  in  Hudson  River  i,  118;  ii,  1270 

Craft,  sunken.    See  Wrecks. 

Craig,  Pete  (steamer) ,  removal  of  wreck  of   i,  334;  ii,  1660 

Craighill  Channel  light,  Chesapeake  Bay,  Md.,  removal  of  wreck  near,  i,  272;  ii,  1391 

Cribs,  Kenosha  Harbor,  Wis.,  moving  of   iv,  2948 

Cristobal  Colon  (steamboat) ,  removal  of  wreck  of  i,  657;  v,  3635 

Croatan  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via  i,  299,  309;  ii,  1511 

Improvement  of  waterway  via  i,  296;  ii,  1455 

Crooked  (Carrabelle)  River,  Fla,    See  Carrabelle  Bar  and  Harbor. 

Crum  Creek,  Pa.,  bridge  in  Delaware  County   i,  663 

Cumberland  River,  Tenn.  and  Ky. : 

Gauging  (sea  Mississippi  River)  i,425;  iii,  2072;  S.,  8, 45, 126 

Improvement  above  Nashville,  Tenn  i,  462;  iii,  2411 

Improvement  below  Nashville,  Tenn  i,  461;  iii,  2407 

Removal  of  wreck  at  Dover  Island,  below  Nashville,  Tenn  i,  463;  iii,  2417 

Cumberland  Sound,  Ga.  and  Fla. : 

Defenses  of   1,6,26,821 

Engineering  methods  used  in  improvement  of   ii,  1660 

Improvement  of   i,  333;  ii,  1655 

Cumberland  (steamer),  removal  of  wreck  of   i, 411;  iii,  1959 

Current  River,  Ark.  and  Mo.,  improvement  of   i,  431;  iii,  2124 

Currituck  Sound,  N.  C,  improvement  of  waterway  via   i,  297;  ii,  1457 

Curtis  Bay,  Baltimore,  Md. : 

Estimate  of  cost  of  deepening  and  widening  channel  of   i,  273;  ii,  1394 

Improvement  of  channel  to   i,  265;  ii,  1379 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of   i,  352;  iii,  1769 

Cuyahoga  River,  Ohio: 

Bridge  at  Cleveland   i,  663 

Examination  and  survey  of  Cleveland  Harbor   i,  585;  iv,  3277, 3285 

Improvement  of  Cleveland  Harbor  i,  578;  iv,  3244 

Removal  of  wreck  in  Cleveland  Harbor   i,  584;  iv,  3270 

Cyclone  of  September,  1900.    See  Hurricane. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of  i,  414;  iii,  2033 

D. 

Dais?/  (canal  boat),  removal  of  wreck  of   i,  262;  ii,  1351 

Dalecarlia  Reservoir,  Washington  Aqueduct,  D.  C  i,  671;  v,  3651 

Dams.    See  Canals  and  Waterways. 

Darby  Creek,  Pa.,  bridge  in  Delaware  County   i,  663 

Dardanelle,  Ark.    See  Arkansas  River. 

Darien  Harbor,  Ga.,  improvement  of  i,  328;  ii,  1639 

Darling  Lake,  Minn,  {^see  Long  Prairie  River)   i,  451 ;  iii,  2361 

Davis  Island  dam,  Ohio  River,  Pa.,  operating  and  care  i,  473;  iv,  2657 

Dawson  County,  Mont.,  bridge  of  i,  659 

Dayton,  Fla.,  bridge  across  Halifax  River   i,  666 

Deals  Island,  Tangier  Sound,  Md.,  removal  of  wreck  i,  272;  ii,  1390 

Debris,  mining,  in  California   i,  656;  v,  3625 

Decatur,  Ala.,  bridge  across  Tennessee  River  at   i,  662 

Decatur  County,  Ga. ,  bridge  across  Flint  River  in   i,  660 

Deep  Creek  Branch,  EUzabeth  River,  Va.,  improvement  of  waterway 

via   1, 296;  ii,  1455 

Defender  (steamer),  removal  of  wreck  of  i,  505;  iv,  2816 

Defenses,  seacoast.    See  Fortifications. 

Delaware  and  Chesapeake  Canal,  Md.,  removal  of  sunken  logs  in  Back 

Creek   i,272;  ii,  1390 

Delaware  and  Hudson  Company,  bridge  of   i,  669 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Bridge  at  Trenton,  N.  J   i,  661 

Defenses  of   1,6,21,37,770 

Delaware  Breakwater,  construction  of   i,  237;  ii,  1323 

Harbor  of  refuge  in  bay,  construction  of  i,  237;  ii,  1325 
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Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del. — Continued. 

Improvement  of  river  i,  230;  ii,  1310 

Lewes,  Del.,  construction  of  iron  pier  near   i,  236;  ii,  1323 

Marcushook,  Pa.,  improvinnent  ot  ice  harbor   i,  235;  ii,  1322 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of   i,  260;  ii,  1'MS 

W rocks,  removal  of   i,  262,  263;  ii,  1350, 1361, 1352 

Dolaware  Breakwater  Harbor,  Del.: 

Construction  of  breakwater   i,  237;  ii,  1323 

Removal  of  wreck   i,  263;  ii,  1351 

Delaware  County,  Pa.,  bridges  across  Darby  and  Crum  creeks   i,  663 

Delaware,  Fort,  Del.,  dofennea  at  (see  Delaware  River)   i,  6,  21,  37,  770 

Delta  Point,  La.  {see  Mississippi  River  Commission)   i,  657;  S.,  3,  32 

Dennis  Creek,  N.  J.,  removal  of  wreck   i,  262;  ii,  1350 

Department,  Engineer,  operations  of,  in  the  Philippines   i,  43,  975 

Departments,  Executive,  Washington,  D.  C,  telegraph  line  i,  676;  v,  3689 

Departments,  military: 

Operations  of  Engineer  Department  in  the  Philippines   i,  43,  975 

Reconnaissances  and  explorations   i,  683;  v,  3799 

Depere,  Wis.,  bridge  of  city  of   i,  668 

Depot,  Engineer,  Willets  Point,  N.  Y   i,  40,  41,  42,  947 

Derelicts.    See  Wrecks. 

Derricks,  floating,  application  of,  to  grading  river  banks  to  receive  revet- 
ments   Ill,  2225 

Deschutes  River,  Wash,  (see  Olympia  Harbor)   i,  645;  v,  3582 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operation  and 

care   i,441;  ni,2284 

Des  Plaines  River,  111. : 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900)   i,  534;  iv,  3058 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899)   1, 534;  iv,  3048 

Detroit,  Mount  Clemens  and  Marine  City  Railway,  bridge  of   i,  666 

Detroit  River,  Mich. : 

Examination  of  channel  west  of  Grosse  Isle  i,  571;  iv,  3208 

Improvement  of   i,  569;  iv,  3190 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

Removal  of  wreck  at  Belle  Isle   i,  570;  rv,  3198 

Disappearing  gun  carriages   i,  6, 8 

Discharge  measurements.    See  Gauging. 

Disk  anchor,  use  of  the   iii,  2221 

Dismal  Swamp  Canal,  Va.  and  N.  C. : 

Examination  and  survey  from  South  Mills  to  and  including  Ocracoke 
and  Beaufort  inlets   1,299,309;  ii,  1511 

Improvement  of  waterway  via  i,  296;  ii,  1455 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River) ,  Md.,  improvement  of  i,  268;  ii,  1382 

Division  engineers   i,  119 

Divisions,  engineer   i,  119 

Divisions,  military: 

Operations  of  Engineer  Department  in  the  Philippines   i,  43, 975 

Reconnaisances  and  explorations   i,  683;  v,  3799 

Doboy  Bar,  Ga.,  improvement  of   i,  327;  ii,  1638 

Dodson,  Frank  (canal  boat),  removal  of  wreck  of   i,  262;  ii,  1350 

Dog  Island  anchorage,  St.  George  Sound,  Fla.  See  Carrabelle  Bar  and  Harbor. 

Dog  River,  Ala.,  bridge  across   i,  665 

Double  Bayou,  Tex.,  improvement  of   i,  408;  iii,  1950 

Douglas,  Wis.,  bridge  of  town  of,  across  Fox  River   i,  664 

Dover  Island,  Cumberland  River,  removal  of  wreck  i,  463;  iii,  2417 

Dredge  boats: 

For  Columbia  River  tributaries  below  Willamette  River  i,  640;  v,  3575 

For  Mississippi  River  and  other  waters   i,  383;  iii,  1878 

For  works  in  Florida   i,  342;  ii,  1749 

For  works  on  Texas  coast   i,  408;  iii,  1950 

,  Dubuque,  Iowa,  bridge  across  Mississippi  River  near  Eagle  Point   i,  660 

Dubuque  and  Wisconsin  Bridge  Company,  bridge  of   i,  660 

Duck  Creek  (Smyrna  River),  Del.: 

Examination  and  survey   i,  263;  ii,  1361, 1363 

Improvement  of  i,  252;  ii,  1340 

Removal  of  wreck   i,  263;  ii,  1352 
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Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge  i,  181;  ii,  1169 

Duluth  Canal  and  Harbor,  Minn.  : 

Improvement  of   i,  507;  iv,  2828 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of   iv,  2883 

Kemoval  of  wreck  in  harbor   i,  514;  rv,  2883 

Dundee  (schooner),  removal  of  wreck  of   i,  584;  rv,3269 

Dunkirk  Harbor,  N.  Y.,  improvement  of   i,  586;  iv,  3302 

Durhams  Ferry,  San  Joaquin  Eiver,  Cal.,  bridge  across   i,  664 

Duwamish  River,  Wash.: 

Bridge  in  King  County   i,  663 

Improvement  of  {see  Puget  Sound)   i,  645;  v,  3581 

Duxbury  Harbor,  Mass.,  improvement  of  i,  156;  ii,  1086 

Dyer  County,  Tenn.,  bridge  of   i,  667 

Dynamite  batteries   i,  10 

E. 

Eads,  James  B.,  maintenance  of  South  Pass  Channel,  Mississippi  River,  by 

representatives  of   i,  118,  379;  iii,  1865 

Eagle  Point,  Dubuque,  Iowa,  bridge  across  Mississippi  River  near   i,  660 

East  (Ambrose) Channel,  New  York  Harbor,  N.  Y.,  improvement  of.,  i,  224;  ii,  1285 

East  Chester  Creek,  N.  Y.,  improvement  of  i,  200;  ii,  1202 

East,  department  of  the,  reconnaissances  and  explorations  i,  683;  v,  3799 

Eastern  Branch,  Elizabeth  River,  Va.  {see  Norfolk  Harbor)  i,  292;  ii,  1447 

East  Haddam,  Conn.,  bridge  across  Salmon  River  below  Leesville   i,  662 

East  River,  Ga.  (see  Brunswick  Harbor)    i,  331;  ii,  1649 

East  River,  N.  Y. : 

Bridge  at  Black  wells  Island,  from  Sixtieth  street,  New  York  City,  to  Long 

Island  City   i,  665 

Bridge  at  Hell  Gate,  near  Astoria   i,  664 

Bridge  at  Little  Hell  Gate  and  Bronx  Kills   i,  665 

Harbor  lines  at  College  Point   i,  119;  ii,  1305 

Improvement  of   i,  205;  ii,  1211 

Improvement  of  Wallabout  Channel   i,  208;  ii,  1218 

Removal  of  wreck  off  Greenpoint   i,  223;  ii,  1248 

Ecorse,  Mich,  (see  Detroit  River)   i,  571;  iv,  3208 

Ecorse  Township,  Mich. ,  bridge  of,  across  Rouge  River   i,  664 

Edenton  Bay,  N.  C,  improvement  of   i,  297;  ii,  1460 

Eldridge  (schooner),  removal  of  wreck  of  i,  272;  ii,  1391 

Electrical  connections,  seacoast  defenses   i,  13, 37 

Elizabeth  River,  N.  J.,  improvement  of   i,  216;  ii,  1235 

Elizabeth  River,  Va. : 

Bridge  across  Southern  Branch   i,  665 

Examination  and  plan  and  estimate  for  improvement  at  Pinner  Point, 

Norfolk  Harbor   i,  299;  ii,  1463, 1466 

Improvement  of  Norfolk  Harbor  and  its  approaches   i,  292;  ii,  1447 

Improvement   of   waterway   to   Albemarle   Sound,    via  Currituck 

Sound  -   1,297;  ii,  1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River   i,296;  ii,  1455 

Improvement  of  Western  Branch   i,  293;  ii,  1449 

Elkpoint,  S.  Dak.,  improvement  of  Missouri  River  at      i,  452, 454, 455;  iii,  2373,  2375 

Elk  River,  Tenn.  and  Ala.,  improvement  of   i,  469;  iii,  2457 

Elk  River,  W.  Va.,  improvement  of   i,489;  iv,2732 

Ellis  Island,  New  York  Harbor,  N.  Y.,  removal  of  wrecks  near   i,  223;  ii,  1248 

Elston  Addition,  Chicago,  111.,  bridge  across  North  Branch  Canal,  Chicago 

River,  at  Goose  Island   i,  665 

Embankments   i,  11,  37 

Emblem  (schooner),  removal  of  wreck  of  i,  298;  ii,  1462 

Emplacements   i,  8,  9 

Employees  as  civihan  assistants  to  engineer  officers   i,  37, 38 

Endicott  Board   i,  5 

Engineer  Department,  operations  of,  in  the  Philippines   i,  43, 975 

Engineer  Depot,  Willets  Point,  N.  Y   i,  40,  41, 42, 947 

Engineer  divisions   i,  119 

Engineer  equipment  of  troops   i,  37, 38,  943 
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Engineer  officers,  civilian  assiHtants  to   i,  37, 38 

Engineer  School   i,  38, 42, 937 

Engineer  troops: 

Distribution,  duties,  vie,  of   1,39,41,42,943 

Equipment  of   i,  37,  38,  943 

Engineering  niethodH: 

Defenses  of  lioston  Harbor,  Mjish.,  t4^;chniciil  (IctailH   i,913 

Defenses  of  mouth  of  Coknnbia  River,  technical  details   i,  923 

Defenses  of  coast  of  Maine,  technical  details   i,91I 

Defenses  of  New  York  Harbor,  N.  Y.,  technical  details   i,  917 

Defenses  of  coast  of  North  Carolina,  technical  detaiKs   i,  921 

Defenses  of  San  Diego,  Cal.,  technical  details   i,922 

Duluth,  Minn.,  notes  on  rock  found  in  vicinity  of   iv,  2883 

Erie  Lake,  west  of  Krie,  Pa.,  harbors  on   iv,  3213 

Kenosha  Harbor,  Wis.,  movinji;  of  cribs  at   iv,  2948 

Mississippi  River,  between  Missouri  and  Ohio  rivers,  use  of  the  disk 

anchor   iii,  2221 

Mississippi  River,  between  Missouri  and  Ohio  rivers,  use  of  lumber  mat- 
tress for  subaqueous  bank  protection   iii,  2212 

Mississippi  River,  St.  Louis  Harbor,  Mo.,  measurement  of  discharge  at, 

by  method  of  full-depth  rod  floats   iii,  2199 

Savannah,  Ga.,  engineer  district   ii,  1660 

Road  scraper  and  floating  derrick,  application  of  the,  to  grading  river 

banks  to  receive  revetments   iii,  2225 

Engineers,  Battalion  of   i,  39, 43,  943,  975 

Engineers,  Chief  of,  officers  on  duty  in  Office  of  the   i,  688 

Engineers,  Corps  of: 

Changes  in  personnel   i,3 

Laws  of  Fifty-sixth  Congress,  second  session,  affecting  the   v,  3837 

Number  and  distribution  of  officers   i,  3,  4 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers   i,  688 

Service  of  officers  in  the  field,  with  troops,  and  as  officers  of  U.  S.  vol- 
unteers, since  April,  1898   i,  45 

Engineers,  division   i,  119 

Engineers,  The  Board  of   i,  5, 691 

Equipment,  engineer,  of  troops   i,  37, 38,  943 

Erie  Basin,  Buffalo,  N.  Y. : 

Examination  and  survey  of  Lake  Erie  entrance  to  i,  592;  iv,  3342, 3345 

Harbor  lines  i,119;  rv,3349 

Improvement  of  Buffalo  entrance  to  i,  589;  iv,  3324 

Erie  Harbor,  Pa. : 

Improvement  of   i,  585;  iv,  3295 

Water  levels  i,681;  v,3776 

Erie,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Engineering  methods  used  at  harbors  on,  west  of  Erie,  Pa  rv,  3213 

Removal  of  wreck  off  Cleveland,  Ohio  i,  584;  iv,  3269 

Removal  of  wreck  off  Sandusky,  Ohio   i,  584;  iv,  3269 

Water  levels   i,681;  v,3776 

Escambia  River,  Fla.,  improvement  of  i,  360;  iii,  1784 

Escanaba,  Mich.,  w^ater  levels   i,  681;  v,  3776 

Esopus  Creek,  N.  Y.  {see  Saugerties  Harbor)   i,  211;  ii,  1227 

Essex  River,  Mass.,  improvement  of  i,  141;  ii,  1047 

Estherville-Minim  Creek  Canal,  S.  C.  {see  Santee  River)  i,  316;  ii,  1587 

Estimates  of  appropriations  required: 

Fortifications   i,  37, 38 

River  and  harbor  examinations,  surveys,  etc   i,  656 

River  and  harbor  improvements   i,  118 

Eureka,  Cal.  (see  Humboldt  Harbor)  i,  611 ;  iv,  3431 

Eureka  and  Klamath  River  Railroad  Company,  bridge  of   i,  665 

Eureka  Slough,  Cal.,  bridge  across   i,  665 

Everett  Harbor,  Wash.,  improvement  of   i,  648;  v,3587 

Examinations: 

Disbursements  for  surveys  and,  of  waterways  between  Great  Lakes  and 

Atlantic  Ocean   i,  118 

Of  rivers  and  harbors,  estimate  of  appropriation  for   i,  656 

Executive  Departments,  Washington,  D.  C.,  telegraph  line  i,  676;  v,  3689 
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Executive  Mansion,  Washington,  D.  0  i,  675;  v,  3689 

Exeter  River,  N.  H. : 

Bridge  between  Stratham  and  Newmarket    i,  668 

Improvement  of   i,  136;  ii,  1040 

Explorations  and  reconnaissances,  military   i,  683;  v,  3799 

F. 

Fairhaven  Harbor,  Mass.  {see  New  Bedford)  i,  163;  ii,  1119 

Fairport  Harbor,  Ohio,  improvement  of   i,  580;  iv,  3255 

Fairy  Lake,  Tex.  and  La.  {see  Cypress  Bayou)  i,  414;  iii,  2033 

Falia,  Bogue,  La.,  improvement  of  i,  379;  iii,  1872 

Fall  River  Harbor,  Mass.,  improvement  of  i,  169;  ii,  1134 

Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of  i,  496;  iv,  2783 

Operating  and  care  of  Louisville  and  Portland  Canal   i,  499;  iv,  2791 

Fayette ville,  N.  0.,  examination  and  survey  of  Cape  Fear  River  between 

Wilmington  and   i,310;  ii,  1552, 1557 

Feather  River,  Cal. : 

Improvement  of,  including  report  of  Board   i,  608;  iv,  3420, 3423 

Improvement  of,  by  California  Debris  Commission   i,  656;  v,  3625 

Ferd  R.  (steamer),  wreck  of  {see  Yazoo  River)  i,  420;  iii,  2048 

Femandina,  Fla.: 

Improvement  of  Cumberland  Sound  i,  333;  ii,  1655 

Improvement  of  waterway  to  Savannah,  Ga  i,  332;  ii,  1653 

Ferry,  E.  P.  (tug),  removal  of  wreck  of  i,  514;  iv,  2883 

Ferry  (Fairy)  Li,ke,  Tex.  and  La.  {see  Cypress  Bayou)  i,  414;  iii,  2033 

Field: 

Reconnaissances,  explorations,  etc.,  in  the   i,  683;  v,  3799 

Service  of  engineer  officers  in  the,  since  April,  1898   i,  45 

Filtration  plant,  Washington  Aqueduct,  D.  C   i,  674;  v,  3680 

Finders,  range  and  position   i,  10, 37 

Finegan  Slough,  San  Joaquin  River,  Cal.,  examination  for  closure  of.  i,  613;  iv,  3454 

Fire  Island  Inlet,  N.  Y.,  examination  and  survey   i,  223;  ii,  1249, 1255 

Fish  Island,  Acushnet  River,  Mass.,  bridge  between  New  Bedford  and   i,  665 

Fishing  Creek,  N.  C,  improvement  of  i,  300;  ii,  1485 

Five-mile  River  Harbor,  Conn.,  improvement  of   i,  192;  ii,  1183 

Flathead  River,  Mont.,  improvement  of   i,  655;  v,  3592 

Flat  Lake,  La.  (see  Plaquemine  Bayou)  i,  387;  iii,  1890 

Fleet  Wing  (schooner),  removal  of  wreck  of,  in  Mobile  River,  Ala  ..  i,  378;  iii,  1853 

Fleetwing  (tug),  removal  of  wreck  of,  in  Schuylkill  River,  Pa   i,  263;  ii,  1350 

Flint,  May  (ship),  removal  of  wreck  of   i,  613;  iv,  3434 

Flint  River,  Ga. : 

Bridge  in  Decatur  County   i,  660 

Improvement  of   i,  354;  iii,  1773 

Removal  of  wreck   i,  363;  iii,  1793 

Float,  rod,  full  depth,  method  of  discharge  measurement  iii,  2199 

Floating  derricks,  application  of,  to  grading  river  banks  to  receive  revet- 
ments  Ill,  2225 

Florida: 

Defenses  of  east  coast  and  of  Key  West   i,  6, 26, 825 

Defenses  of  Pensacola   i,  6, 27, 832 

Defenses  of  Tampa  Bay   i,  6,  27,  829 

Dredge  and  snag  boat  for  works  in   i,  342;  ii,  1749 

Removal  of  water  hyacinths  from  waters  in   i,  341;  ii,  1746 

Florida  East  Coast  Railway  Company,  bridge  of   i,  667 

Floyd,  Sergt.  Charles,  monument  to   i,687;  v,3827 

Flushing  Bay,  N.  Y.,  improvement  of   i,  204;  ii,  1210 

Fontana  (schooner),  removal  of  wreck  of   i,  570;  rv,  3198 

Fore  River,  Portland,  Me. : 

City  ( Vaughan)  bridge  obstructing   i,  668 

Harbor  lines   i,  118;  ii,  1027 

Railroad  bridge  obstructing   i,  668 

Forked  Deer  River,  Tenn.,  improvement  of   i,  459;  iii,  2405 

Fort  Bayou,  Miss.,  bridge  across   i,  666 

Fort  Benton,  Mont.,  improvement  of  Missouri  River  at  i,  452, 453;  iii,  2373 
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Fort  Delaware,  Del.,  defenses  at  {see  Delaware  River)   i,  6, 21,  .'57,  770 

Fortifications: 

Appropriations  made  by  Congress   i,  5,  6,  7, 41 

Appropriations  required  for  1902-1903,  estimates  of   i,  .'57,  38 

Board  of  Eni^ineers,  The. . . .    i,  5,  G91 

Board  of  Ordnance  and  Fortification   i,  5 

Board  on  Fortifications  and  other  Defenses  (Endicott  Board)   i,  5 

Board  on  Torpedo  System   i,  5, 695 

Dynamite  batteries   i,  10 

Emergency  sand  batteries   i,  8 

General  statement,  and  progress  of  work   i,  5 

Gun  and  mortar  batteries  i,  5,  7,  37 

Preservation  and  repair  of   i,  11,  37 

Projectfl   I,  6, 37 

Range  and  position  finders   i,  10, 37 

Searchlights  and  electrical  connections   i,  13,  37 

Sea  walls  and  embankments   i,  11, 37 

Sites   1,12,37 

Submarine  mines   i,  12, 38, 695 

Supplies  for  seacoast  defenses   i,  11, 37 

Technical  details,  defenses  of  Boston  Harbor,  Mass   i,  913 

Technical  details,  defenses  of  mouth  of  Columbia  River   i,  923 

Technical  details,  defenses  of  coast  of  Maine   i,  911 

Technical  details,  defenses  of  New  York  Harbor,  N.  Y   i,  917 

Technical  details,  defenses  of  coast  of  North  Carolina   i,  921 

Technical  details,  defenses  of  San  Diego,  Cal   i,  922 

Fort  McHenry  Channel,  Baltimore  Harbor,  Md. : 

Improvement  of  i,  264;  ii,  1374 

Removal  of  wreck  i,  272;  ii,  1391 

Fort  Monroe,  Va. : 

Defenses  of  Hampton  Roads   i,  6, 23,  802 

Removal  of  wreck  off   i,  298;  ii,  1462 

Fort  Morgan,  Mobile  Harbor,   Ala.,  examination  and  survey  of  bar 

below   1,378;  iii,  1854, 1856 

Fort  Pierre,  S.  Dak.,  improvement  of  Missouri  River  at         1,452,454;  iii,  2373,  2374 

Fort  Point  Channel,  Boston  Harbor,  Mass. : 

Bridge  at  Cove  street   i,  661 

Improvement  of   i,  152;  ii,  1078 

Fort  Preble.  Portland  Harbor,  Me. : 

Defenses  at  i,  6, 697, 911 

Tests  of  results  of  firing  mortars  at   i,  7 

Fort  Smith,  Ark.    See  Arkansas  River. 

Fort  Totten,  N.  Y.,  post  of  i,  38, 927 

Fort  Washakie,  Wyo.,  road  to  Buffalo  Fork,  Snake  River  i,  686;  v,  3823 

Fort  Wayne  Bridge,  across  Allegheny  River,  between  Pittsburg  and  Alle- 
gheny, Pa   1, 662 

Fowler,  John  (steamboat),  removal  of  wreck  of   i,  473;  iv,  2646 

Fox  River,  Wis. : 

Bridge  at  Appleton   i,  664 

Bridge  across  canal  at  Depere   i,  668 

Bridge  across  canal  at  Lock  No.  2,  Kaukauna,  reconstruction  of   i,  662 

Bridges  obstructing  canal  at  Lawe  street  and  Wisconsin  avenue,  Kau- 
kauna, alteration  of   i,  668 

Bridge  in  Marquette  County   i,  664 

Bridges  across  canal  at  Menasha   i,  668 

Bridge  at  Princeton   i,  663 

Bridge  at  Wrightstown  ,   i,  662 

Improvement  of  i,  525;  rv,  2953 

Improvement  of  Green  Bay  Harbor  i,  516;  iv,  2912 

Operating  and  care  of  locks  and  dams   i,  527;  iv,  2958 

Foys  Flats,  Trent  River,  N.  C,  examination  and  survey  through,  i,  310;  ii,  1545, 1550 

Franco  Ferry,  Fort  Bayou,  Miss.,  bridge  at   i,  666 

Frankfort  Harbor,  Mich.,  improvement  of   i,  550;  iv,  3122 

Franklin,  Pa. ,  bridges  across  Allegheny  River  at  and  near   i,  663 

French  Broad  River,  Tenn.,  improvement  of   i,  467;  iii,  2452 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of  i,  263;  ii,  1350 

Full-depth  rod-float  method  of  discharge  measurement,  illustration  of  iii,  2199 
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Galena  River,  HI.,  operating  and  care  of  lock  and  dam  i,  442;  ni, ; 

Galleries,  cable   i,38 

Galveston  Bay  and  Harbor,  Tex. : 

Defenses  of   i,  6, 30, 846 

Effects  of  storm  of  September,  1900,  on  fortifications   i,  32,  850 

Effects  of  storm  of  September,  1900,  on  jetties  and  main  ship  chan- 
nel   1, 412;  III,  2018 

Examination  and  survey  of  harbor  from  outer  end  of  inner  bar  to  Fifty- 
first  street   1,411;  111,1959,1967 

Examination  and  survey  of  inner  harbor   i,  412 

Improvement  of  Galveston-Texas  City  channel  i,  403;  iii,  1930 

Improvement  of  harbor   i,  402;  iii,  1921 

Improvement  of  waterway  to  Houston  i,  404;  iii,  1933 

Improvement  of  West  Bay  i,  406, 408;  iii,  1939, 1950 

Removal  of  wrecks   i,  411;  iii,  1959 

Gasconade    River,    Mo.,   improvement    by   Missouri   River  Commis- 
sion  1,658;  S.,  365, 382 

Gauging: 

Columbia  River,  Oreg.  and  Wash   i,  640;  v,  3576 

Mississippi  River  and  principal  tributaries  i,  425;  iii,  2072;  S.,  8, 45, 126 

Mississippi  River,  at  St.  Louis,  Mo.,  illustration  of  full-depth  rod-float 

method  of  discharge  measurement  iii,  2199 

Mississippi  River,  at  St.  Paul,  Minn  i,  449;  iii,  2340 

Northern  and  Northwestern  Lakes  i,  681;  v,  3776 

Gauley  River,  W.  Va.,  improvement  of  i,  489;  iv,  2733 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  i,  224;  ii,  1285 

Genesee  River,  N.  Y.  {see  Charlotte  Harbor  J  i,  593;  iv,  3355 

Geneva  Lake,  Minn,  {see  Long  Prairie  River)  i,  451;  iii,  2361 

George  Lake,  St.  Johns  River,  Fla.  {see  Volusia  Bar)  i,  337;  ii,  1739 

Georges  River,  Me.,  improvement  of   i,  130;  ii,  1004 

Georgetown    Harbor,     S.    C,    improvement    of     {see    also  Winyah 

Bay)   1,314;  ii,  1581, 1582 

Georgia,  defenses  of  coast  of   i,  6, 26, 821 

Georgia,  Florida  and  Alabama  Railway  Company,  bridge  of   i,  660 

Glassport  Bridge  Company,  bridge  of   i,  661 

Glencove  Harbor,  N.  Y.,  improvement  of  i,  204;  ii,  1209 

Glendive,  Mont.,  bridge  across  Yellowstone  River  at   i,  659 

Gloucester,  Mass.,  improvement  of  harbor  i,  143;  ii,  1049 

Gloucester,  N.  J.: 

Bridge  across  Big  Timber  Creek   i,  666 

Removal  of  wreck  in  Delaware  River  i,  262;  ii,  1351 

Goose  Island,  North  Branch  Canal,  Chicago  River,  111.,  bridge  at   i,  665 

Goshen  Creek,  N.  J.,  improvement  of  i,  245;  ii,  1334 

Government  Printing  Office,  Washington,  D.  C. : 

Construction  of  building  for  use  of  i,  685;  v,  3801 

Telegraph  line    i,676;  v,3689 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of  i,  228;  ii,  1298 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge,  Red  Hook,  and  Buttermilk  channels,  improvement  of.  i,  226;  ii,  1291 

Gowauus  Canal  (see  Gowanus  Bay)   i,  226;  ii,  1291 

Gowanus  Creek  Channel,  improvement  of   i,  227;  ii,  1296 

Grading  river  banks  to  receive  revetments,  application  of  the  road  scraper 

and  floating  derrick  to   m,  2225 

Grand  Haven  Harbor,  Mich.,  improvement  of  i,  542;  iv,  3095 

Grand  Lake,  La.  (ste  Mermentau  River)  i,392;  iii,  1901 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge   i,  513;  iv,  2880 

Grand  Marais,  Minn.,  improvement  of  harbor   i,  505;  iv,  2821 

Grand  Rapids  lock  and  dam,  Wabash  River,  operating  and  care  i,  501;  iv,  2802 

Grand  River,  La.,  improvement  of   i,  387;  iii,  1890 

Grand  River,  Mich.: 

Improvement  of   i,544;  iv,3098 

Improvement  of  Grand  Haven  Harbor   i,  542;  iv,  3095 

Grand  River,  Ohio  Uee  Fairport  Harbor)   i,  580;  iv,  3255 

Granite  State  Land  Company,  bridge  of   i,  666 

Grass  River,  N.  Y.,  examination  and  survey  i,  599;  iv,  3377, 3384 
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Grays  Ferry,  Schuylkill  River,  Philadelphia,  Pa,,  bridge  at   i,  665 

Grays  Harbor,  Wash.,  improvement  of,  including  bar  entrance  i,  642;  v,  3678 

Great  Kanawha  River,  W.  Va. : 

Improvement  of   i,487;  iv,  2726 

Operating  and  care  of  locks  and  dams   i,  488;  iv,  2727 

Great  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich   i,  565;  rv,  3173 

Defenses  of   i,  32,  854 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa  iv,  3213 

Improvement  of  channels  in  waters  connecting   i,  503;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn   iv,  2883 

Surveys  and  charts   i,  677,081;  v,3761 

Water  levels   i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys...,  1,118 

Great  Pedee  River,  S.  C. : 

Examination  and  survey  between  Cheraw  and  the  Wilmington,  Colum- 
bia and  Augusta  Railroad  bridge   i,  324;  ii,  1607, 1614 

Improvement  of   i,  312;  ii,  1578 

Great  Salt  Pond,  Block  Island,  R.  L,  improvement  of   i,  174;  ii,  1144 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor   i,  594;  iv,  3360 

Great  South  Bav,  N.  Y.,  examination  and  survey   i,  223;  ii,  1249, 1255 

Green  Bay,  Mich.,  water  levels  at  Escanaba   i,  081;  v,  3776 

Green  Bay  Harbor,  Fox  River,  Wis.,  improvement  of  i,  516;  iv,  2912 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of   i,  168;  ii,  1132 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of  break  into  Cache 

River   i,438;  iii,  2198 

Greenpoint,  N.  Y.,  removal  of  wreck  in  East  River  off  i,  223;  ii,  1248 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River   i,  502;  iv,  2805 

Operating  and  care  of  locks  and  dams  i,  503;  iv,  2806 

Reconstruction  of  Lock  No.  2,  atRumsey  i,  502;  iv,  2805 

Greenville  Harbor,  Miss,  {see  Mississippi  River  Commission)  i,  657;  S.,  3, 32 

Greenwich  Harbor,  Conn.,  improvement  of  ijl97;  ii,  1187 

Greenwood,  Miss.,  removal  of  wreck  in  Yazoo  River   i,  420;  iii,  2048 

Grenada  County,  Miss.,  bridge  of   i,  660 

Grosse  Isle,  Detroit  River,  Mich.,  examination  of  channel  west  of...  i,  571;  iv,  3208 

Grounds,  public  buildings  and.  District  of  Columbia  i,  675;  v,  3689 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor  i,  374;  iii,  1846 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters  i,  341 ;  ii,  1746 

Removal  of  water  hyacinths  from  Louisiana  waters  i,  395;  iii,  1906 

Gun  batteries  i,  5,  7,  37 

-    Guttenberg,  N.  J.,  harbor  lines  in  Hudson  River  at  118;  ii,  1273 

Guyandot  River,  W.  Va.,  improvement  of   i,  489;  iv,  2734 

H. 

Hackensack  River,  N.  J.,  bridge  across   i,  665 

Halifax  River,  Fla. ,  bridge  across   i,  666 

Hall,  Richard  (schooner),  removal  of  wreck  of   i,  223;  ii,  1246 

Hampton  Beacn,  Me.,  bridge  across  Hampton  River   i,  666 

Hampton  River,  Me.,  bridge  across   i,  666 

Hampton  Roads,  Va. : 

Defenses  of   i,  6, 23, 802 

Improvement  of  approaches  to  Norfolk  Harbor                           i,  292;  ii,  1447 

Removal  of  wreck  off  Fort  Monroe                                            i,  298;  ii,  1462 

Hancock,  Mich.,  bridge  across  Portage  Lake  between  Houghton  and   i,  664 

Harbor  lines,  establishment  of   i,  118 

Allegheny  City,  Pa  i,119;  iv,2709 

Annapolis  Harbor,  Md  i,  119;  ii,  1396 

Arthur  Kill,  N.  J  i,  118;  ii,  1279 

Back  Cove,  Portland,  Me                                                       i,  118;  ii,  1027 

Bangor  Harbor,  Me  i,  118;  ii,  1022 

Black  Rock  Harbor,  N.  Y  i,  119;  iv,3349 

Bloomers  to  Pleasant  Valley  Landing,  Hudson  River,  N.  J  i,  118;  ii,  1270 

Bronx  River,  N.  Y                                                               i,  118;  ii,  1266 
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Harbor  lines,  establishment  of — Continued. 

Buffalo,  N.  Y.,  at  Erie  Basin  and  Black  Rock.  Harbor  i,  119;  iv,  3349 

Byram  River,  N.  Y  i,  118;  ii,  1261 

Cape  Fear  River,  N.  C   i,  119;  ii,  1572 

College  Point,  East  River,  N.  Y  i,  119;  ii,  1305 

Coos  Bay,  Oreg  i,  119;  v,  3544 

East  River,  at  College  Point,  N.  Y  i,  119;  ii,  1305 

Erie  Basin,  Buffalo,  N.  Y  i,119;  iv,3349 

Fore  River,  Portland,  Me  i,  118;  ii,  1027 

Guttenberg,  N.  J  i,  118;  ii,  1273 

Hillsboro  River,  Fla  i,  119;  iii,  1763 

Hudson  River,  at  Guttenberg,  N.  J  i,  118;  ii,  1273 

Hudson  River,  at  Troy,  N.  Y   i,  118;  ii,  1268 

Hudson  River,  from  Pleasant  Valley  Landing  to  Bloomers,  N.  J. .  i,  118;  ii,  1270 

Lubec  Harbor,  Me   i,  118;  ii,  1018 

Newark  Bay,  N.  J   i,  118;  ii,  1276 

New  Jersey-Staten  Island  channel  [see  Arthur  Kill)  i,  118;  ii,  1279 

New  York  Harbor,  N.  Y.,  Arthur  Kill  i,  118;  ii,  1279 

New  York  Harbor,  N.  Y.,  Bronx  River  i,  118;  ii,  1266 

New  York  Harbor,  N.  Y.,  at  College  Point,  East  River  i,  119;  ii,  1305 

New  York  Harbor,  N.  Y.,  at  Guttenberg,  N.  J  i,  118;  ii,  1273 

Niagara  River,  N.  Y.,  at  Erie  Basin  and  Black  Rock  Harbor  i,  119;  iv,  3349 

Ohio  River,  at  Allegheny  City,  Pa  i,  119;  iv,  2709 

Pamlico  River,  N.  C  i,  119;  ii,  1570 

Penobscot  River,  Me  i,  118;  ii,  1022 

Pensacola  Harbor,  Fla   i,  119;  iii,  1806 

Pittsburg  Harbor,  Pa.,  at  Allegheny  City  i,  119;  iv,  2709 

Pleasant  Valley  Landing  to  Bloomers,  Hudson  River,  N.  J  i,  118;  ii,  1270 

Port  Chester  Harbor,  N.  Y   i,  118;  ii,  1261 

Portland  Harbor,  Me  i,  118;  ii,  1027 

San  Francisco  Harbor,  Cal  i,  119;  iv,  3460 

Savannah  Harbor,  Ga   i,  119;  ii,  1730 

Seabright,  N.  J  i,118;  ii,  1282 

Severn  River,  Annapolis,  Md  i,  119;  ii,  1396 

Shrewsbury  River,  N.  J   i,  118;  ii,  1282 

Southport,  N.  C  i,119;  ii,  1572 

Staten  Island-New  Jersey  channel  {see  Arthur  Kill)   i,  118;  ii,  1279 

Staten  Island  Sound  (Arthur  Kill),  N.  J  i,  118;  ii,  1279 

Tampa,  Fla   i,  119;  iii,  1763 

Troy,  N.  Y   i,  118;  ii,  1268 

Washmgton,  N.  C   i,  119;  ii,  1570 

Harbors  and  rivers.    See  Engineering  methods  and  Rivers  and  harbors. 

Hardings  Beach,  Chatham,  Mass.,  removal  of  wreck  on   i,  174;  ii,  1147 

Harlem  River,  N.  Y. : 

Bridge  between  One  hundred  and  forty-fifth  and  One  hundred  and  forty- 
ninth  streets,  New  York   i,  663 

Improvement  of   i,  206;  n,  1214 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via  i,  303;  ii,  1493 

Harrison ville  Harbor,  Mississippi  River,  111. ,  examination  of  i,  439;  iii,  2226 

Hartford,  Conn.,  improvement  of  Connecticut  River  below  i,  180;  ii,  1166 

Hatch,  A.  S.  (canal  boat),  removal  of  wreck  of   i,  223;  ii,  1247 

Hat  Slough,  Wash,  {see  Puget  Sound)   i,  645;  v,  3581 

Haverstraw,  N.  Y.,  removal  of  wreck  in  Hudson  River  off  i,  223;  ii,  1248 

Havre  de  Grace,  Md. : 

Examination  and  survey  of  rocks  near  harbor  entrance  i,  273;  ii,  1392, 1393 

Improvement  of  Susquehanna  River  above  and  below   i,  264;  ii,  1374 

Hawaiian  Islands: 

Defenses  of   i,  6 

Improvement  of  Pearl  Harbor   i,  612;  iv,  3433 

Hay  Lake  Channel,  St.  Marys  River,  Mich. : 

Improvement  of   i,  567;  iv,  3185 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

Preliminary  report  on  survey   i,  570;  iv,  3200 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission)   i,  657;  S.,  3, 32 

Hell  Gate,  East  River,  N.  Y. : 

Bridge  at,  near  Astoria   i,  664 

Improvement  of   i,  205;  n,  1211 

Hempstead  Harbor,  N.  Y.  {see  Glencove)  i,  204;  n,  1209 
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Hendersons  Point,  rorlsiuoutli  Harbor,  N    H.,  examination  and  sur- 
vey  1,149;  11,1057,1062 

Henry,  Cape,  Va.,  defenses  at   i,  6 

Herr  Island  lock  and  dam,  Allegheny  Kiver,  Pa.,  construction  of  i,482;  iv,  2701 

Hillsboro  Bay  and  River,  Fla. : 

Harbor  lines  at  Tampa   i,  119;  iii,  1763 

Improvement  of  i,  347;  iii,  1758 

Hillsboro  Coimty,  Fla.,  bridge  of   i,  664 

Hills  Ferry,  San  Joaquin  River,  Cal.,  bridge  at   i,  666 

Hiwassee  River,  Tenn.,  final  report  on  survey  up  to  the  Ococe   i,  469;  iii,  2458 

1  lolland  Harbor,  Mich.,  improvement  of   i,  541 ;  iv,  3092 

Holmes  River,  Fla.,  improvement  of   i,  358;  iii,  1780 

Holston  River,  Tenn.,  final  report  on  survey  up  to  Kingsi)ort   i,  469;  iii,  2518 

Homer  B.  (steamboat),  removal  of  wreck  of   i,  473;  iv,  2646 

Homme  Dieu,  Le,  Lake,  Minn,  {see  Long  Prairie  River)   i,  451;  iii,  2361 

Homochitto  River,  Miss.,  improvement  of   i,  401;  iii,  1914 

Honolulu,  Hawaiian  Islands,  defenses  of   i,  6 

Hookton,  Cal.       Humboldt  Harbor)   i,  611;  iv,  3431 

Hooper  (schooner),  removal  of  wreck  of.   i,  309;  ii,  1511 

Hopefield  Bend,  Mississippi  River  {see  Mississippi  River  Commission) .  i,  657;  S.,  3,  32 

Horn  Island  Harbor,  Miss.,  improvement  of   i,  371;  iii,  1842 

Houghton  Mich.,  bridge  across  Portage  Lake  between  Hancock  and   i,  664 

Houghton  County,  Mich.,  bridge  of   i,664 

Housatonic  River,  Conn.,  improvement  of    i,  184;  ii,  1175 

Houston,  Tex.,  improvement  of  waterway  to  Galveston  i,  404;  iii,  1933 

Howard  University  Reservoir,  Washington,  D.  C,  construction  of  i,  673;  v,  3666 

Hudson  County,  N.  J.,  bridge  of   i,  665 

Hudson  River,  N.  Y.  and  N.  J. : 

Bridge  across,  between  Fifty-ninth  and  Sixtieth  streets.  New  York  City.     i,  659 

Bridge  at  Troy,  N.  Y   i,  669 

Guttenberg,  N.  J.,  harbor  lines   i,  118;  ii,  1273 

Haverstraw,  N.  Y.,  removal  of  wreck  off  i,  223;  ii,  1248 

Improvement  between  Coxsackie  and  Troy,  N.  Y  i,  210;  ii,  1222 

Peekskill  Harbor,  N.  Y.,  improvement  of  i,213;  ii,  1230 

Pleasant  Valley  Landing  to  Bloomers,  N.  J.,  harbor  lines  i,  118;  ii,  1270 

Rondout  Harbor,  N.  Y.,  improvement  of   i,  213;  ii,  1228 

Saugerties  Harbor,  N.  Y.,  improvement  of  i,  211;  ii,  1227 

Troy,  N.  Y.,  harbor  lines  i,  118;  ii,  1268 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of  i,  611;  iv,  3431 

Huntington  Harbor,  N.  Y.,  improvement  of   i,  203;  ii,  1208 

Huron  Harbor,  Ohio,  improvement  of   i,  576;  iv,  3236 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich  i,  557;  rv,  3144 

Preliminary  report  on  survey  of  waters  connecting  Lake  Superior 

and   1,570;  iv,3200 

Water  levels  i,681;  v,3776 

Hurricane  of  September,  1900: 

Brazos  River,  Tex.,  damage  to  jetties  i,  412;  iii,  2022 

Galveston,  Tex.,  damage  to  fortifications  i,  32, 850 

Galveston,  Tex.,  damage  to  jetties  and  main  ship  channel  i,  412;  iii,  2018 

Sabine  Pass,  Tex.,  damage  at   i,  402;  iii,  1919 

Hyacinths,  water: 

Removal  of,  from  Florida  waters   i,  341;  ii,  1746 

Removal  of,  from  Louisiana  waters  i,  395;  iii,  1906 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge   i,  160;  ii,  1110 

Hydraulic  mining  in  California  i,  656;  v,  3625 

Hydraulics.    See  Engineering  methods. 

I. 

Iberville  Parish,  La.,  bridge  of   i,  668 

Ida  Lake,  Minn,  {see  Long  Prairie  River)   i,  451;  iii,  2361 

Illinois  and  Michigan  Canal,  111. : 

Examination,  with  plan  and  estimate,  for  waterway  via  (act  of  1900)  i,  534;  iv,  3058 
Survey  for  waterway  via  (act  of  1899)  i,  534;  iv,  3048 
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Illinois  and  Mississippi  Canal,  El. : 

Construction  of  i,532;  iv,  3014 

Examination  for  lock  and  dam  in  Rock  River  at  feeder  i,  534;  iv,  3066 

Operating  and  care   i,  442;  iii,  2291 

Illinois  Central  Railroad  Company,  bridge  of   i,  664 

Illinois  River,  111. : 

Improvement  of   i,  531;  iv,  3006 

Operating  and  care  of  locks  and  dams   i,  531;  iv,  3010 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  examination 

for,  with  plan  and  estimate  (act  of  1900)   i,-534;  iv,  3058 

Waterway  from  Mississippi  River  to  Lake  Michigan  via,  survey  for  (act 

of  1899)   1,534;  iv,3048 

Indian  River  Bay,  Del.,  improvement  of  waterway  via  i,  260;  ii,  1348 

Indian  River,  Fla.,  improvement  of  i,  339;  ii,  1742 

Indian  River  Inlet,  Fla.  {see  Indian  River)   i,  339;  ii,  1742 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of   i,  496;  iv,  2783 

Indiana,  Illinois  and  Iowa  Railroad  Company,  bridge  of   i,  660 

Inland  routes.    See  Canals  and  Waterways. 

Inside  Thoroughfare,  Atlantic  City,  N.  J.,  bridge  across   i,  664 

Irene  Lake,  Mmn.  {see  Long  Prairie  River)   i,  451;  iii,  2361 

Iron  State  (barge),  removal  of  wreck  of   i,  262;  ii,  1351 

Ironton,  Ohio,  bridge  across  Ohio  River  between  Ashland,  Ky.,  and   i,  660 

Island  Beach,  N.  J.,  removal  of  wreck  in  Shrewsbury  River  opposite,  i,  223;  ii,  1247 
Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via  i,  260;  ii,  1348 


J. 

Jackson  County,  Miss.,  bridge  of   i,  666 

Jackson  Creek,  Md.,  removal  of  wreck   i,  272;  ii,  1391 

Jamaica  Bay,  N.  Y.,  bridge  across   i,  663 

James  River,  Va. : 

Improvement  of   i,  289;  ii,  1423 

Protection  of  Jamestown  Island  i,  291;  ii,  1437 

Jamestown  Island,  James  River,  Va.,  protection  of  i,  291;  ii,  1437 

Jefferson,  Pa.,  bridge  across  Monongahela  River  between  Port  Vue  and   i,  661 

Jefferson,  Tex.,  waterway  to  Shreveport,  La.  {see  Cypress  Bayou)  i,  414;  iii,  2033 

Jekyl  O.-eek,  Ga.,  improvement  of  waterway  via  i,  332;  ii,  1653 

Jersey  City,  N.  J.    See  New  York  Harbor. 

Johnsons  Bayou,  La.,  improvement  of  i,  395;  iii,  1905 

Johnsons  Creek,  Conn,  {see  Bridgeport  Harbor)  i,  186;  ii,  1177 

Judith,  Mont.,  improvement  of  Missouri  River  at  i,  452,  453;  iii,  2373,  2374 

Judith,  Point,  R.  I. : 

Construction  of  harbor  of  refuge   i,  171;  ii,  1138 

Improvement  of  pond  entrance  i,  172;  ii,  1140 

Jides  (barge),  removal  of  wreck  of  i,  411;  iii,  1959 

Jupiter  Inlet,  Fla.  {see  Indian  River)   i,  340;  n,  1743 


K. 


Kalamazoo  River,  Mich.,  improvement  at  Saugatuck  i,  540,  541;  iv,  3087,  3090 

Kampeska  Lake,  S.  Dak.  {see  Sioux  River)   i,  458;  iii,  2395 

Kampsville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  i,  531;  iv,  3010 

Kanawha  River,  W.  Va. : 

Improvement  of   i,  487;  iv,  2726 

Operating  and  care  of  locks  and  dams   i,  488;  iv,  2727 

Kansas  City  Southern  Railway  Company,  bridge  of   i,  660 

Karquines  Strait,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch,  through  Suisun  Bay,  to   i,  613;  iv,  3449,  3452 

Kaskaskia  River,  111.,  bridge  across   i,  667 

Kate  (tug),  removal  of  wreck  of   1,411;  iii,  1959 

Kaukauna,  Wis.: 

Bridge  across  Fox  River  Canal  at  Lock  No.  2,  reconstruction  of   i,  662 

Bridges  obstructing  Fox  River  Canal  at  Lawe  street  and  Wisconsin 

avenue,  alteration  of   i,  668 

J£ie%,  Percy  (steamboat) ,  removal  of  wreck  of   i,  473;  iv,  2646 
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Kennebec  River,  Mo. : 

Defenses  of   i,    H,  m,  (m,  01 1 

Improvement  of   i,  I'M;  ii,  1005 

Kenosha  Harbor,  Win.: 

Bridge  across  Pike  Creek   i,  607 

Improvement  of   i,624;  iv,  2945 

Moving  of  cribs  iit   iv,  2948 

Kent  Island,  Chesapeake  Bay,  Md.,  bridge  across  Kent  Island  Narrows   i,  665 

Kent  Island  Narrows,  Chesapeake  Bay,  Md.,  bridge  at  Kent  Island   i,  665 

Kentucky  River,  Ky. : 

Bridge  at  Carrollton   i,  662 

Improvement  of   i,494;  iv,  2744 

Operating  and  care  of  locks  and  dams   i,  495;  iv,  2746 

Kewaunee  Harbor,  Wis.,  improvement  of   i,519-  iv,  2925 

Keweenaw  Bay  and  Point,  Mich.,  imjjrovement  and  operating  and  care  of 

waterway  to  Lake  Superior   i,  511,  512;  iv,  2867 

Keyport  Harbor,  N.  J.,  improvement  of   i,  220;  n,  1241 

Key  West  Harbor,  Fla. : 

Defenses  of   i,  6,  26, 825 

Improvement  of   i,  340;  ii,  1744 

Kill  van  Kull,  N.  Y.  and  N.  J.  {see  Staten  Island-New  Jersey  chan- 
nel)   I,  215;  II,  1233 

King  County,  Wash.,  bridge  of   i,  663 

Kingston,  R.  I. : 

Construction  of  Point  Judith  harbor  of  refuge   i,  171;  ii,  1138 

Improvement  of  entrance  to  Point  Judith  Pond   i,  172;  ii,  1140 

Kingston,  Tenn.,  bridge  across  Clinch  River  at   i,  660 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor)   i,  156;  ii,  1086 

Kingston  Bridge  and  Terminal  Railway  Company,  bridge  of   i,  660 

Kinnickinnic  River,  Wis.,  examination  of  Milwaukee  Harbor   i,  527;  iv,  2981 

Kissimmee  River,  Fla.,  examination  and  survey  to  Gulf  of  Mexico   i,  350 

Kittery,  Me.,  bridge  between  Portsmouth  Navy- Yard,  N.  H.,  and   i,  664 

Kootenai  River,  Idaho  and  Mont. : 

Examination  from  Jennings  to  international  boundary   i,  655;  v,  3603 

Improvement  from  Bonners  Ferry  to  international  boundary  i,  654;  v,  3591 

Ii. 

Lacenter,  Wash.,  bridge  across  Lewis  River  at   i,  661 

La  Crosse  Harbor,  Wis.,  improvement  of   i,  442;  iii,  2295 

Lafourche  Bayou,  La.,  improvement  of   i,  386;  iii,  1887 

Lagrange  Bayou,  Fla.,  improvement  of   i,  358;  iii,  1780 

Lagrange  lock  and  dam,  Illinois  River,  111.,  operating  and  care  i,  531;  iv,  3010 

Lanes  Ferry,  Obion  River,  Tenn. ,  bridge  at   i,  667 

Larchmont  Harbor,  N.  Y.,  improvement  of  i,  199;  ii,  1201 

La  Trappe  River,  Md.,  improvement  of  i,  268;  ii,  1382 

Laura  WUhelmina  (sloop),  removal  of  wreck  of   i>272;  ii,  1390 

Laurel,  Del.,  bridge  across  Broad  Creek  River  at   i,  666 

Laws  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Engineers.,   v,  3837 

Leader  (schooner),  removal  of  wreck  of   i,  570;  iv,  3198 

Leaf  River,  Miss.,  improvement  of   i,  373;  iii,  1845 

League  Island  Navy- Yard, Pa.,  removal  of  wreck  in  Schuylkill  River. .  i,  263;  ii,  1352 
Leech  Lake,  Minn. : 

Construction  of  reservoir  dam   i,  444;  iii,  2309 

Operating  and  care  of  reservoir  dam   i,  445;  iii,  2322 

Survey  of  flowage  lines  of  reservoir     i,  451 

Lee,  IhuzUla  B,  (schooner),  removal  of  wreck  of   i,  262;  ii,  1350 

Lee  Slough,  Fla.  {see  Apalachicola  River)   i,  352;  iii,  1769 

Leesville,  East  Haddam,  Conn.,  bridge  across  Salmon  River  below   i,  662 

Legislation  of  Fifty -sixth  Congress,  second  session,  affecting  Corps  of  Engineers .   v,  3837 

Le  Homme  Dieu  Lake,  Minn,  {see  Long  Prairie  River)  i,  451;  iii,  2361 

Lemon  Creek,  N.  Y.  {see  Staten  Island-New  Jersey  channel)  i,  215;  ii,  1233 

Leonard,  Jemima  (barge),  removal  of  wreck  of   i,  223;  ii,  1247 

Levisa  Fork,  Big  Sandy  River,  Ky. : 

Final  report  on  survey  for  locks  and  dams   i,  496;  iv,  2750 

Improvement  of  i,493;  iv,2742 
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Lewes,  Del.: 

Construction  of  iron  pier  in  Delaware  Bay  near  i,  236;  ii,  1323 

Improvement  of  waterway  to  Chincoteague  Bay,  Va  i,  260;  ii,  1348 

Lewes  River,  Del.  {see  Broadkill  Creek)   i,  260;  ii,  1347 

Lewes  Eiver  Improvement  Company  {see  Broadkill  Creek)  i,  260;  ii,  1347 

Lewis  Eiver,  Wash: 

Bridge  at  Lacenter   i,  661 

Dredging  plant  for  use  on  {see  Columbia  River)   i,  640;  v,  3575 

Improvement  of   i,  638;  v,  3572 

Licking  River,  Ky.,  survey  of  i,  476;  iv,  2670 

Little  Assawaman  Bay,  Del.,  improvement  of  waterway  via  i,  260;  ii,  1348 

Little  Calumet  River,  111. : 

Bridge  at  Riverdale   i,  664 

Survey  for  waterway  via   i,  534;  iv,  3048,  3058 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge   i,  137;  ii,  1041 

Little  Hell  Gate,  New  York  Harbor,  N.  Y.,  bridge  across   i,  665 

Little  Kanawha  River,  W.  Va. : 

Improvement  of   i,  486;  iv,  2723 

Operating  and  care  of  lock  and  dam  i,  487;  iv,  2724 

Little  Mud  River,  Ga.,  improvement  of  waterway  via   i,  332;  ii,  1653 

Little  Narragansett  Bay,  R.  1.  and  Conn,  {see  Pawcatuck  River)  i,  175;  ii,  1159 

Little  Pedee  River,  S.  C.,  improvement  of  i,  311;  ii,  1576 

Little  Pigeon  River,  Tenn.,  improvement  of  i,  467;  iii,  2454 

Little  River,  La.  {see  Red  River)  i,412;  iii,  2025 

Little  Rock,  Ark.    See  Arkansas  River. 

Little  Sarasota  Bay,  Fla.  {see  Sarasota  Bay)  i,  344;  iii,  1753 

Little  Sodus  Bay,  N.  Y.,  improvement  of  harbor  i,  595;  iv,  3363 

Little  Tallahatchie  River,  Miss,  (see  Tallahatchie)   i,422;  iii,2067 

Little  Tennessee  River,  Tenn. : 

Bridge  near  Niles  Ferry   i,  668 

Examination  and  survey  up  to  and  including  Abrams  Creek,  i,  469;  iii,  2491, 2496 

Little  Traverse  Bay,  Mich,  {see  Petoskey  Harbor)  i,  553;  iv,  3129 

Locks.    See  Canals  and  Waterways. 

Logan,  General,  statue  of   i,  676;  v,  3689 

Long  Bridge,  Potomac  River,  D.  C,  rebuilding  of   i,  275;  ii,  1399 

Long  Island  City,  N.  Y.,  bridge  across  East  River  to  Sixtieth  street,  New 

York  City   i,  665 

Long  Island  Sound,  N.  Y. : 

Defenses  of  eastern  entrance  i>6, 17,  747 

Removal  of  wreck  off  Port  Chester   i,  223;  ii,  1246 

Long  Prairie  River,  Minn.,  examination  of,  and  its  sources  i,  451;  iii,  2361 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y.,  examination  and  survey 

at   1,599;  iv,  3389,  3391 

Long  Tom  River,  Greg.,  improvement  of  i,  630;  v,  3549 

Lorain  Harbor,  Ohio,  improvement  of  i,  577;  iv,  3241 

Louise  Lake,  Minn,  (see  Long  Prairie  River)   i,  451;  iii,  2361 

Louisiana,  removal  of  water  hyacinths  from  waters  in  i,  395;  iii,  1906 

Louisville,  Ky. : 

Improvement  of  Ohio  River  at   i,  496;  iv,  2783 

Operating  and  care  of  Louisville  and  Portland  Canal   i,  499;  iv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal  i,  505;  iv,  2816 

Louisville  and  Nashville  Railroad  Company,  bridge  of   i,  665 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of   i,  496;  iv,  2783 

Operating  and  care   i,  499;  iv,  2791 

Removal  of  wreck   i,  505;  iv,  2816 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in   i,  382;  iii,  1877 

Constructing  sill  across   i,  383;  iii,  1878 

Lowell,  Ohio,  bridge  across  Muskingum  River  Canal,  above   i,  660 

Lower  Machodoc  Creek,  Va.,  improvement  of  i,  231;  ii,  1410 

Lubec  Channel  and  Harbor,  Me. : 

Harbor  lines   i,  118;  n,  1018 

Improvement  of  channel   i,  120;  ii,  988 

Ludington  Harbor,  Mich.,  improvement  of   i,  548;  iv,  3112 

Lumber  mattress,  use  of,  for  subaqueous  bank  protection   iii,  2212 

Lumberton  Branch,  Rancocaa  River,  N.  J.,  improvement  of  i,  238;  ii,  1327 
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Lynn  Harbor,  Maaa. : 

Examination  and  mirvey   i,  159;  ii,  1092, 1093 

Improvement  of  i,  160;  ii,  1075 

Lynn  Haven  Inlet,  Va.,  bridf^e  acrosa   i,665 

lA/Uee,  Ephriam  (sloop),  removal  of  wreck  of   i|272;  ii,  1391 

M. 

McConneleville,  Ohio,  bridge  across  Muskingum  River   i,  666 

McDonald,  Charley  (^steamboat),  removal  of  wreck  of   i,473;  iv,  2G46 

Macedonia  (steamship),  removal  of  wreck  of   r,  223;  ii,  1247 

Mayon  Bayou,  La.,  improvement  of   i,419;  iii,  2046 

Maggie  (schooner),  removal  of  wreck  of,  in  North  Point  Creek,  Patapsco 

River,  Md   1,272;  ii,  1390 

Maqg'ie  fsloop),  removal  of  wreck  of,  in  Cambridge  Harbor,  Md  i,  272;  ii,  1391 

Malion  (llaroor)  River,  Del.,  examination  of   i,  263;  ii,  1358 

Main  Ship  Channel,  "New  York  Harbor,  N.  Y.,  improvement  of  i,  224;  ii,  1285 

Maine,  defenses  on  coast  of   i,  6,  7, 13,  697, 911 

Maiden  River,  Mass.,  improvement  of   i,  151;  ii,  1077 

Mall,  the,  Washington,  D.  C,  improvement  of,  including  its  connection 

with  Potomac  and  Zoological  parks   i,  676;  v,  3689 

Malta,  Ohio,  bridge  across  Muskingum  River   i,  666 

Mamaroneck  Harbor,  N.  Y.,  improvement  of   i,  199;  ii,  1200 

Manasquan  River,  N.  J.,  improvement  of   i,  222;  ii,  1245 

Manatee  River,  Fla.,  improvement  of   i,  345;  iii,  1755 

Manchac  Bayou,  La.,  miprovement  of   i,  381;  iii,  1875 

Manchester  Harbor,  Mass.,  improvement  of   i,  144;  ii,  1051 

Mandan,  N.  Dak.,  ice  harbor  in  Missouri  River  near  i,  452,  456;  iii,  2373, 2377 

Manhattan  Borough,  New  York  City,  N.  Y.    Sec  New  York  Harbor. 
Manila,  Philippine  Islands,  report  upon  work  of  department  of  city  public 

works  and  water  supply  i,  683, 684 

Manistee  Harbor,  Mich.,  improvement  of   i,  549;  iv,  3116 

Manitowoc  Harbor  and  River,  Wis. : 

Bridge  to  connect  State  and  Center  streets   i,  662 

Examination  for  harbor  of  refuge   i,  527;  iv,  2978 

Improvement  of  i,  520;  iv,  2928 

Manokm  River,  Md. : 

Improvement  of   i,  270;  ii,  1387 

Removal  of  wreck   i,  272;  ii,  1390 

Mantua  Creek,  N.  J.,  improvement  of  i,  241;  ii,  1330 


Military  and  other  i,  683,  685;  v,  3799 

Northern  and  Northwestern  Lakes   i,  677,  681;  v,  3761 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall  i,  145;  ii,  1052 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River  i,  235;  ii,  1322 

Marietta,  Ohio: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Williamstown,  W.  Va.,  and   i,  660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,  and   i,  661 

Marinette,  Wis.  {see  Menominee  Harbor  and  River)  i,  515;  iv,  2908, 2909 

Marion,  Mass.,  bridge  across  Weweanititt  River   i,  667 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay   i,  513;  iv,  2879 

Improvement  of  harbor  i,  512;  iv,  2877 

Water  levels   i,681;  v,3776 

Marquette  County,  Wis.,  bridge  across  Fox  River  in   i,  664 

Marthas  Vineyard,  Mass   improvement  of  Vineyard  Haven  Harbor. .  i,  162;  ii,  1115 

Martin  (schooner),  removal  of  wreck  of   i,  570;  iv,  3198 

Martins  Creek,  Miss.,  bridge  across  Yalobusha  River  at  mouth  of   i,  660 

Mary  Lake,  Minn,  {see  Long  Prairie  River)  i,  451;  iii,  2361 

Mascot  (steamer),  removal  of  wreck  of   i,  363;  iii,  1793 

Massachusetts,  State  of: 

Bridges  of,  across  Weweanititt  River   i,  667 

Defenses  of  southeast  coast  of  i,  6, 16,  735 

Massena,  N.  Y.,  examination  and  survey  of  Grass  River  up  to.,  i,  599;  iv,  3377,  3384 

Massena  Canal,  N.  Y.  {see  Grass  and  St.  Lawrence  rivers)  i,  599;  iv,  3389, 3391 

Matanzas  River,  Fla.  {see  St  Augustine  Harbor)  i,  338;  ii,  1741 
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Matawan  Creek,  N.  J.,  improvement  of   i,  219;  ii,  1240 

Mattaponi  Kiver,  Va. ,  improvement  of   i,  287;  ii,  1419 

Mattituck  Harbor,  N.  Y.,  improvement  of  i,  201;  ii,  1205 

Mattress,  lumber,  use  of,  for  subaqueous  bank  protection  iii,  2212 

Maumee  Bay  and  River,  Ohio: 

Bridges  across  river,  near  Toledo   i,  667 

Engineering  methods  used  in  improvement  of   iv,  3213 

Improvement  of  Toledo  Harbor   i,  572;  iv,  3218 

Maumee  Railway  Bridge  Company,  bridges  of   i,  667 

Maysville,  Ky.,  examination  and  survey  of  Ohio  River  for  harbor  of  refuge 

(ice  harbor)  at   i,  477;  iv,  2670,  2675 

Meadowhrook  (canal  boat),  removal  of  wreck  of   i,  263;  ii,  1352 

Memorial  Bridge,  across  Potomac  River  at  Washington,  D.  C  i,  670;  v,  3648 

Memphis  Harbor,  Tenn.  {see  Mississippi  River  Commission)  i,  657;  S.,  3,  32 

Menasha,  Wis.,  bridges  of  city  of  '.   i,  668 

Menekaunee,  Wis.  {see  Menominee  Harbor  and  River)  i,  515;  iv,  2908,  2909 

Menominee  Harbor  and  River,  Mich,  and  Wis. : 

Improvement  of  harbor   i,  515;  iv,  2908 

Improvement  of  river  i,  515;  iv,  2909 

Merced  Countj^,  Cal.,  bridge  of   i,  666 

Mermentau  River,  La.,  improvement  of,  including  tributaries  i,  392;  iii,  1901 

Merrimac  River,  Mass. : 

Improvement  of  i,  139;  ii,  1044 

Improvement  of  Newburyport  Harbor   i,  138;  ii,  1043 

Methods,  engineering.  See  Engineering  methods. 
Mexico,  Gulf  of: 

Removal  of  water  hyacinths  from  Florida  tributaries   i,  341;  ii,  1746 

Removal  of  water  hyacinths  from  Louisiana  tributaries  i,  395;  iii,  1906 

Meyers,  Edward  L.  (canal  boat),  removal  of  wreck  of   i,  262;  ii,  1352 

Mianus  River,  Conn.,  improvement  of  i,  195;  ii,  1186 

Michigan  City  Harbor,  Ind. : 

Improvement  of  inner  harbor   i,  534;  iv,  3074 

Improvement  of  outer  harbor   i,  534, 535;  iv,  3075 

Michigan,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Canal  to  Sturgeon  Bay,  construction  of  harbor  of  refuge  i,  518;  iv,  2922 

Canal  to  Sturgeon  Bay,  examination  and  survey   i,  527;  iv,  2970,  2973 

Canal  to  Sturgeon  Bay,  improvement  of   i,  517;  iv,  2914 

Canal  to  Sturgeon  Bay,  operating  and  care   i,  518;  iv,  2919 

Canal  to  Sturgeon  Bay,  removal  of  wreck   i,  527;  iv,  2970 

Water  levels   i,681;  v,3776 

Waterway  to  Mississippi  River,  examination  for,  with  plan  and  estimate 

(act  of  1900)   I,  534;  iv,  3058 

Waterway  to  Mississippi  River,  survey  for  (act  of  1899)   i,  534;  iv,  3048 

Milan,  111.: 

Construction  of  canal  around  Rock  River  at   i,  532;  iv,  3014 

Operating  and  care  of  canal  around  Rock  River  at  i,  442;  iii,  2291 

Milford  Haven  Harbor,  Va.,  improvement  of   i,  284;  ii,  1415 

Military  divisions  and  departments: 

Operations  of  Engineer  Department  in  the  Philippines   i,  43, 975 

Reconnaissances  and  explorations   i,  683;  v,  3799 

Mill  River,  New  Haven,  Conn,  {see  New  Haven)   i,  182;  ii,  1170 

Mill  River,  Stamford,  Conn,  {see  Stamford)   i,  194;  ii,  1184 

Miltona  Lake,  Minn,  (see  Long  Prairie  River)   i,451;  iii,  2361 

Milwaukee  Bay,  Harbor,  and  River,  Wis. : 

Bridge  across  river  at  Chestnut  street   i,  661 

Construction  of  harbor  of  refuge  in  bay   i,  522;  iv,  2936 

Examination  of  harbor   i,  527;  iv,  2981 

Improvement  of  harbor   i,  523;  iv,  2939 

Water  levels   i,681;  v,  3776 

Mina  Lake,  Minn,  {see  Long  Prairie  River)   i,  451;  in,  2361 

Mines,  submarine   i,  12,  38, 695 

Minim  Creek-Estherville  Canal,  S.  C.  {see  San  tee  River)   i,  316;  ii,  1587 

Mining,  hydraulic,  in  California   i,  656;  v,  3625 

Minneapolis,  Minn.: 

Bridge  of  Chicago,  Milwaukee  and  St.  Paul  Railway  Company  across 

Mississippi  River  near   i,  662 

Bridges  of  Wiflconflin  Central  Railway  Company  at  Nicollet  and  Boom 
ialandfl  n^u"   i»  667 
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Minnesota  River,  Minn. : 

Improvement  of.'  i,  447;  iii,  2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  improve 

navipition  on   i,450;  iii,  2312 

Mispillion  lliver,  Del.: 

Examination  and  survey   i,  264;  ii,  1365, 1308 

Improvement  of   i,  257;  ii,  1345 

Mississippi  River: 

Beecnridge,  111.,  prevention  of  break  at   i,  438;  iii,2198 

Boom  Island,  Minn.,  bri<l«;e  at   i,667 

Brainerd,  Minn.,  to  Sandy  Lake  dam,  survey  from   i,  451;  iii,  2343 

Caruthersville,  Mo.       Mississii)pi  River  Commi.s.sion)  i,  657;  S.,3,  32 

Delta  Point,  L&.  {see  Mississippi  River  Commission)   i,  657;  S.,  3,  32 

Des  Moines  Rapids  Canal  and  dry  dock,  operation  and  care  i,  441;  iii,  2284 

Dredge  and  snag  boats  above  Missouri  River,  operation  of   i,  440;  iii,  2231 

Dredge  and  snag  boats  below  Missouri  River,  oi)eration  of   i,  434;  iii,  2166 

Dredge  boats  for  passes  of   i,  383;  iii,  1878 

Dubuque,  Iowa,  bridge  near  Eagle  Point   i,  660 

Eagle  Point,  Dubuque,  Iowa,  bridge  near   i,  660 

Gauging  at  St.  Louis,  Mo    iii,  2199 

Gauging  at  St.  Paul,  Minn   i,449;  iii,  2340 

Gauging,  including  principal  tributaries   i,  425;  iii,  2072;  S.,  8, 45, 126 

Greenleaf  Bend,  111.,  prevention  of  break  into  Cache  River  i,  438;  iii,  2198 

Greenville,  Miss,  (see  Mississippi  River  CommiiSHion)  i,  657;  S.,  3,  32 

Harrison ville  Harbor,  111.,  examination  of  i,  439;  iii,  2226 

Head  of  Passes  to  headwaters,  surveys  from   i,  657;  S.,  3, 32 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc  i,  657;  8.,  3, 32 

Helena,  Ark.  {see  Mississippi  River  Commission)   i,  657;  S.,  3, 32 

Hickman,  Ky.,  to  Slougn  Landing,  Term.,  examination  and  sur- 
vey  1,434;  111,2155,2158 

Hopefield  Bend  {see  Mississippi  River  Commission)  i,  657;  S.,  3, 32 

La  Crosse  Harbor,  Wis.,  improvement  of  i,  442;  iii,  2295 

Loutre,  Pass  a,  closing  crevasse  in   i,  382;  iii,  1877 

Loutre,  Pass  a,  constructing  sill  across   i,  383;  iii,  1878 

Memphis,  Tenn.  (see  Mississippi  River  Commission )  i,  657;  S.,3, 32 

Minneapolis,  Minn.,  bridges  near  i,  662,  667 

Minneapolis,  Minn.,  to  St  Paul,  improvement  from  i,  443;  iii,  2298 

Missouri  River,  above,  operation  of  snag  and  dredge  boats  i,  440;  iii,  2231 

Missouri  River,  below,  removal  of  snags  and  wrecks   i,  434;  iii,  2166 

Missouri  River  to  Ohio  River,  discharge  measurements  at  St.  Louis,  Mo.  iii,  2199 

Missouri  River  to  Ohio  River,  disk  anchor,  use  of   iii,  2221 

Missouri  River  to  Ohio  River,  improvement  from   i,  435;  iii,  2169 

Missouri  River  to  Ohio  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   111,2212 

Missouri  River  to  St.  Paul,  Minn. ,  improvement  from  i,  440;  iii,  2238 

Natchez,  Miss,  (see  Mississippi  River  Commission)   i,  657;  S.,  3,  32 

New  Orleans,  La.,  defenses  of   i,  6, 30, 842 

Now  Orleans,  La.,  improvement  at,  by  Mississippi  River  Commis- 
sion  1,657;  S.,3, 32 

Nicollet  Island,  Minn.,  bridges  at   i,  667 

Oliio  River  to  Head  of  Passes,  improvement,  surveys,  etc  i,  657;  S.,  3,  32 

Ohio  River  to  Missouri  River,  discharge  measurements  at  St.  Louis,  Mo.  iii,  2199 

Ohio  River  to  Missouri  River,  disk  anchor,  use  of   iii,  2221 

Ohio  River  to  Missouri  River,  improvement  from   i,  435;  iii,  2169 

Ohio  River  to  Missouri  River,  lumber  mattress  for  subaqueous  bank  pro- 
tection   Ill,  2212 

Outlet,  improvement  of   i,  383;  iii,  1878 

Pass  a  Loutre,  closing  crevasse  in   i,  382;  iii,  1877 

Pass  a  Loutre,  constructing  sill  across   i,  383;  iii,  1878 

Passes  of,  dredge  boats  for   i,  383;  iii,  1878 

Plaquemine  Bayou,  La.,  construction  of  lock   i,  387;  iii,  1890 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam   i,  444;  in,  2309 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam  i,  445;  iii,  2322 

Pokegama  Falls,  Minn.,  survey  of  flowage  lines  of  reservoir   i,  451 

Reelfoot  levee  district  (Hickman,  Ky.,  to  Slough  Landing,  Tenn. ),  ex- 
amination and  survey   i,  434;  iii,  2155,  2158 

Reservoir  dams  at  headwaters,  construction  of   i,  444;  in,  2309 

Reservoir  dams  at  headwaters,  examination  of  Long  Prairie  River, 
Minn.,  and  its  sources   ij451;  iii,  2361 
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Mississippi  River — Continned. 

Reservoir  dams  at  headwaters,  operating  and  care   i,  445;  in,  2322 

Reservoir  dams  at  headwaters,  survey  of  flowage  lines   i,  451 

St.  Louis  Harbor,  Mo.,  discharge  measuremente  ni,  2199 

St.  Louis  Harbor,  Mo.,  improvement  of  i,  438;  iii,  2198 

St.  Paul,  Minn.,  gauging  at   i,449;  iii,  2340 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from   i,  443;  iii,  2298 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from  i,  440;  iii,  2238 

Sandy  Lake  dam  to  Brainerd,  Minn. ,  survey  from   i,  451 ;  iii,  2343 

Slough  Landing,  Tenn.,  to  Hickman,  Ky.,  examination  and  sur- 
vey   1, 434;  III,  2155,  2158 

Snag  and  dredge  boats  above  Missouri  River,  operation  of  i,  440;  in,  2231 

Snags  and  wrecks  below  Missouri  River,  removal  of  i,  434;  in,  2166 

South  Pass,  maintenance  of  channel  by  representatives  of  James  B. 

Eads   1,118,379;  iii,  1865 

South  Pass,  maintenance  of  channel  by  United  States   i,  385;  in,  1881 

Southwest  Pass,  project  for  improvement  of  i,  383,  384;  in,  1878 

Vicksburg  Harbor,  Miss.,  improvement  of  i,  421;  iii,  2052 

Vidalia,  La.  (see  Mississippi  River  Commission)   i,  657;  S.,3, 32 

Water-level  observations  at  St.  Louis,  Mo  in,  2199 

Water-level  observations  at  St.  Paul,  Minn  i,  449;  in,  2340 

Water-level  observations  on,  including  tributaries  .  i,  425;  in,  2072;  S.,  8, 45, 126 
Waterway  to  Lake  Michigan,  examination  for,  with  plan  and  estimate 

(act  of  1900)   1,534;  iv,  3058 

Waterway  to  Lake  Michigan,  survey  for  (act  of  1899)  i,  534;  iv,  3048 

Wrecks,  etc.,  above  Missouri  River,  removal  of  i,  440;  in,  2231 

Wrecks,  etc.,  below  Missouri  River,  removal  of   i>434;  in,  2166 

Mississippi  River  Commission  i,  657;  S.,  3, 32 

Mississippi  Sound,  Miss. : 

Defenses  of  »  i,  6, 28, 836 

Improvement  of  channel  from  Gulfport  to  Ship  Island  Harbor.,  i,  374;  in,  1846 

Improvement  of  Horn  Island  Harbor  i,  371;  in,  1842 

Improvement  of  Ship  Island  Pass  i,  374;  in,  1848 

Missouri  Junction,  111.,  bridge  across  Kaskaskia  River   i,  667 

Missouri  River: 

Examination  of  Sioux  River,  S.  Dak.,  for  reservoir  dam  i,  458;  in,  2395 

Improvement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa...  i,  452;  in,  2373 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa  i,  658;  S.,  365,  382 

Plan  and  estimate  for  rectification  of,  at  St.  Joseph,  Mo   i,  452:  in,  2367 

Snagging  upper  river   i,  457;  in,  2391 

Missouri  River  Commission   i,  658;  S.,  365,  382 

Mobile  County,  Ala.,  bridge  across  Dog  River  in   i,  666 

Mobile  Harbor  and  River,  Ala. : 

Defenses  of   1,6,28,836 

Examination  and  survey  of  bar  below  Fort  Morgan  i,  378;  in,  1854, 1856 

Improvement  of  harbor   i,  364;  in,  1810 

Removal  of  wreck  in  river  ,   i,  378;  in,  1853 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of  i,  301;  ii,  1488 

Mokelumne  River,  Cal.,  improvement  of   i,  607;  iv,  3419 

Monmouth  County,  N.  J.,  bridge  of   i,  663 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  South  Tenth  street,  Pittsburg,  Pa   i,  662 

Bridge  between  Port  Vue  and  Jefferson,  Pa   i,  661 

Construction  of  locks  and  dams  between  Morgantown  and  Fairmont, 

W.  Va   1,477;  iv,2679 

Improvement  at  Locks  Nos.  3  and  6   i,  478;  iv,  2683 

Improvement  of  Pittsburg  Harbor   i,  480;  iv,  2697 

Operating  and  care  of  locks  and  dams  i,  479;  iv,  2686 

Monroe,  Fort,  Va.: 

Defenses  of  Hampton  Roads   i,  6,  23,  802 

Removal  of  wreck  off   i,  298;  ii,  1462 

Monroe  Harbor,  Mich.,  improvement  of   i,  571;  iv,  3215 

Monuments: 

To  Sergt.  Charles  Floyd   i,687;  v,  3827 

Washington  Monument,  District  of  Columbia   i,  675;  v,  3689 

Moodus  and  East  Hampton  Railway  Company,  bridge  of   i,  662 

Moore,  Harry  (scow) ,  removal  of  wreck  of   i,  272;  ii,  1391 
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Morgan  Canal,  Tex. : 

Improvement  of       Galveston  ship  channel)   i,  404;  iii,  1933 

Operating  and  care   i,  405;  in,  1937 

Morgan  County,  Ohio,  bridge  of   i,  660 

Morgan,  Fort,  Mobile  Harbor,  Ala.,  examination  and  survey  of  bar  be- 
low  1,378;  111,1854,1856 

Mortar  batteries   i,  5,  7,  37 

Mosquito  Creek  Canal,  8.  C.  {see  Santee  River)   i,  316;  ii,  1587 

Mound  City,  111.,  prevention  of  Mis-sissippi  River  from  breaking  into  Cache 

River  at   i,438;  iir,2198 

Moundsville,  Wis.,  bridge  across  Fox  River  at   i,  664 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater   i,  122;  ii,991 

Mount  Hope  Bay,  Mass.,  improvement  of  Fall  River  Harbor   1,169;  ii,  1134 

Mount  Pleasant  sliore,  Charleston,  S.  C,  improveinciit  at   i,320;  ii,  1598 

Mud  Lake,  Chicago,  111.,  bridge  across  West  Fork  of  South  Branch,  Chicago 

River,  at   i,663 

Mud  Lake,  La.  {see  Mermentau  River)   i,  392;  iii,  1901 

Mud  River,  Ga^  improvement  of  waterway  via   i,  332;  ii,  1653 

Mud  River,  S.  0.  {see  Savannah-Beaufort  channel)   i,324;  ii,  1628 

Murderkill  River,  Del.,  improvement  of   i,  254;  ii,  1342 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care          i,  466;  in,  2440 

Muskegon  Harbor  and  River,  Mich. : 

Examination  of,  with  plan  and  estimate   i,  553;  iv,  3131 

Improvement  of   i,  545;  iv,  3103 

Muskingum  County,  Ohio: 

Bridge  of,  across  Muskingum  River,  at  Zanesville  (**  Y"  Bridge)   i,  659 

Bridge  of,  across  Muskingum  River  Canal,  at  Zanesville  i,  667 

Muskingum  River,  Ohio: 

Bridge  above  Lowell   i,  660 

Bridge  at  McConnelsville  and  Malta   i,  666 

Bridge  at  Zanesville,  across  canal   i,  667 

Bridge  at  Zanesville  ( "  Y"  Bridge)   i,  659 

Improvement  of   i,  485;  iv,  2714 

Operating  and  care  of  locks  and  dams   i,  485;  iv,  2714 

Mystic  River,  Conn.,  improvement  of   i,  178;  ii,  1162 

Mystic  River,  Mass. : 

Improvement  of   i,  151;  ii,  1077 

Improvement  of,  below  mouth  of  Island  End  River   i,  152;  ii,  1078 

N. 

Nandua  Creek,  Va.,  improvement  of  i,  295;  ii,  1454 

Nansemond  River,  Va.,  improvement  of   i,  293;  ii,  1450 

Nanticoke  River,  Del.  and  Md.,  improvement  of   i,  269;  ii,  1384 

Nantucket,  Mass.,  construction  of  harbor  of  refuge   i,  161;  ii,  1112 

Napa  River,  Cal.,  improvement  of   i,  609;  iv,  3428 

Narragansett  Bay,  R.  I. : 

Defenses  of  1,6,16,735 

Examination  and  survey  of  Ohio  Reef  (Ledge)  i,  175;  ii,  1154, 1156 

Improvement  of   i,  167;  ii,  1129 

Narraguagus  River,  Me.,  improvement  of   i,  121;  ii,  989 

Nashville,  Term.: 

Improvement  of  Cumberland  River  above   i,  462;  iii,  2411 

Improvement  of  Cumberland  River  below   i,  461;  in,  2407 

Natalbany  River,  La.  (seeTickfaw)   i,380;  in,  1873 

Natchez  Harbor,  Miss,  {see  Mississippi  River  Commission)   i,  657;  S.,  3,  32 

Nauset  Harbor,  Mass.,  removal  of  wreck  i,  159;  ii,  1091 

Navesink  River,  N.  J.  {see  Shrewsbury)   i,  221;  ii,  1243 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navy  Department,  bridge  of,  between  Portsmouth  Navy- Yard,  N.  H.,  and 

Kittery,  Me   i,  664 

Neches  River,  Tex.,  improvement  of  mouth   i,  396;  in,  1907 

Negro  Cut,  Indian  River  Inlet,  Fla.,  improvement  of  i,  339;  ii,  1742 

Neuse  River,  N.  C. : 

Improvement  of   i,  302;  ii,  1492 

Improvement  of  waterway  between  Newbern  and  Beaufort  i,  303;  ii,  1493 

Neville  Island,  Ohio  River,  Pa. ,  bridge  across  back  channel  at   i,  661 
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Newark  Bay,  N.  J. : 

Harbor  lines  i,  118,  ii,  1276 

Improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Removal  of  wreck  near  Corner  Stake  light   i,  223;  ii,  1247 

Newark  Plank  Road  Company,  bridge  of    i,  666 

New  Bedford  Harbor,  Mass. :  * 

Bridge  across  Acushnet  River  to  Fish  Island   i,  665 

Defenses  of   i,  6, 16,  735 

Improvement  of   i,  163;  ii,  1119 

Newbern,  N.  C: 

Examination  and  survey  of  Trent  River  at  and  above  i,  310;  ii,  1545, 1550 

Improvement  of  Neuse  River   i,  302;  ii,  1492 

Improvement  of  Trent  River   i,  302;  ii,  1490 

Improvement  of  waterway  to  Beaufort,  N.  C   i,  303;  ii,  1493 

Newburyport  Harbor,  Mass.,  improvement  of  i,  138;  ii,  1043 

Newfields,  N.  H.,  bridge  of  town  of   i,  668 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters   i,  183;  ii,  1173 

Improvement  of,  by  dredging   i,  182;  ii,  1170 

New  Jersey,  bridge  across  Hudson  River  between  Fifty-ninth  and  Sixtieth 

streets,  New  York  City,  and   i,  659 

New  Jersey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill   i,  118;  ii,  1279 

Improvement  of  i,  215;  ii,  1233 

Removal  of  wreck  near  Corner  Stake  light   i,  223;  ii,  1247 

New  London  Harbor,  Conn: 

Defenses  of  i,  17,  747 

Improvement  of  (see  Thames  River)  i,  178;  ii,  1163 

Newmarket,  N.  H.,  bridge  across  Exeter  River   i,  668 

New  Meadows  River,  Me. ,  bridge  across   i,  669 

New  Orleans  and  Northwestern  Railway  Company,  bridge  of   i,  660 

New  Orleans  Harbor,  La. : 

Defenses  of   i,  6, 30, 842 

Improvement  of  (see  Mississippi  River  Commission)  i,  657;  S.,  3,  32 

Newport  Harbor,  R.  I. : 

Defenses  of   i,  16,  735 

Improvement  of   i,  170;  ii,  1136 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor   i,  304;  ii,  1495 

Improvement  of  waterway  between  Beaufort  and  New  River  i,  304;  ii,  1496 

Improvement  of  waterway  between  Newbern  and  Beaufort  i,  303;  ii,  1493 

New  River,  N.  C: 

Improvement  of  i,  305;  ii,  1497 

Improvement  of  waterway  to  Beaufort,  N.  C  i,  304;  ii,  1496 

New  Shoreham,  Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge   i,  172;  ii,  1141 

Improvement  of  Great  Salt  Pond   i,  174;  ii,  1144 

Newtown  Creek,  N.  Y. : 

Bridge  between  Vernon  and  Manhattan  avenues.  New  York  City   i,  667 

Improvement  of   i,  207;  ii,  1216 

New  Whatcom,  Wash.,  bridge  across  Whatcom  Creek  Waterway  at   i,  663 

New  York  and  New  Jersey  Bridge  Company,  bridge  of   i,  659 

New  York  Connecting  Railroad  Company: 

Bridge  of,  across  East  River  at  Hell  Gate,  near  Astoria   i,  664 

Bridge  of,  across  Little  Hell  Gate  and  Bronx  Kills   i,  665 

New  York  Harbor,  N.  Y. : 

Ambrose  Channel,  improvement  of   i,  224;  ii,  1285 

Arthur  Kill,  harbor  lines   i,  118;  ii,  1279 

Arthur  Kill,  improvement  of  (see  Staten  Island-New  Jersey  chan- 
nel)   1,215;  11,1233 

Astoria,  bridge  across  East  River  at  Hell  Gate,  near   i,  664 

Bay  Ridge  Channel,  improvement  of   i,  226;  ii,  1291 

Bayside  Channel,  improvement  of   i,  224;  ii,  1285 

Black  wells  Island,  bridge  across  East  River  at   i,  665 

Bronx  Kills,  bridge  across   i,  665 

Bronx  River,  bridge  at  Westchester  avenue   i,  664 

Bronx  River,  harbor  lines   i,  118;  ii,  1266 
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New  York  Harbor,  N.  Y. — Continued. 

BroQX  River,  improvement  of  i,  201;  ii,  1203 

Buttermilk  Channel,  examination  and  survey   i,  229;  ii,  12!)9, 1'MY.i 

Buttermilk  Cliannel,  improvement  of   i,  22f);  ii,  1291 

Buttermilk  Channel,  removal  of  wreck   i,  229;  ii,  1299 

College  Point,  East  Kiver,  harbor  lines   i,  119;  ii,  11305 

Commuuipaw  Channel,  removal  of  wreck  in   i,  223;  ii,  1247 

Corner  Stake  light,  Newark  Bay,  removal  of  wreck  near  i,  223;  ii,  1247 

Defenses  of   i,  6, 19,  757,  917 

East  (Ambrose)  Channel,  improvement  of   i,  224;  ir,  1285 

East  River,  bridge  at  Blackwellb   ^land,  from  60th  street  to  Long  Island 

City   I,  665 

East  River,  bridge  at  Hell  Gate,  near  Astoria   i,  664 

East  River,  bridge  at  Little  Hell  Cilate  and  Bronx  Kills   i,  665 

East  River,  harbor  lines  at  College  Point   i,  119;  ii,  1305 

East  River,  improvement  of   i,  205;  ii,  1211 

East  River,  improvement  of  Wallabout  Channel   i,  208;  ii,  1218 

East  River,  removal  of  wreck  off  Greenpoint   i,  223;  ii,  1248 

Ellis  Island,  removal  of  wrecks  near   i,  223;  ii,  1248 

Flushing  Bay,  improvement  of   i,  204;  ii,  1210 

Fort  Totten,  post  of   i,  38, 927 

Gedney  Channel,  improvement  of   i,  224;  ii,  1285 

Governors  Island,  enlargement  of   i,  228;  ii,  1298 

Gowanus  Bay  and  Canal,  improvement  of   i,  226;  ii,  1291 

Gowanus  Creek  Channel,  improvement  of   i,  227;  ii,  1296 

Greenpoint,  N.  Y.,  removal  of  wreck  off   i,  223;  ii,  1248 

Guttenberg,  N.  J.,  harbor  lines   i,  118;  ii,  1273 

Harlem  River,  bridge  between  145th  and  149th  streets   i,  663 

Harlem  River,  improvement  of   i,  206;  ii,  1214 

Hell  Gate,  P]ast  River,  bridge  at,  near  Astoria   i,  664 

Hell  Gate,  East  River,  improvement  of   i,  205;  ii,  1211 

Hudson  River,  bridge  across,  between  59th  and  60th  streets   i,  659 

Hudson  River,  harbor  lines  at  Guttenberg,  N.  J   i,  118;  ii,  1273 

Improvement  of   i,  224;  ii,  1285 

Kill  van  KuU  {see  Staten  Island-New  Jersey  channel)   i,  215;  ii,  1233 

Lemon  Creek  {see  Staten  Island-New  Jersey  channel)   i,  215;  ii,  1233 

Little  Hell  Gate,  bridge  across   i,  665 

Long  Island  City,  bridge  across  East  River  to  60th  street   i,  665 

Main  Ship  Channel,  improvement  of   i,  224;  ii,  1285 

Narrows  to  the  sea,  improvement  from  i,  224;  ii,  1285 

Newark  Bay,  improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Newark  Bay,  removal  of  wreck  near  Corner  Stake  light   i,  223;  ii,  1247 

New  Jersey-Staten  Island  channel,  harbor  lines  in  Arthur  Kill. . .  i,  118;  ii,  1279 

New  Jersey-Staten  Island  channel,  improvement  of   i,  215;  ii,  1233 

New  Jersey-Staten  Island  channel,  removal  of  wreck   i,  223;  ii,  1247 

Newtown  Creek,  bridge  across   i,  667 

Newtown  Creek,  improvement  of   i,  207;  ii,  1216 

Red  Hook  Channel,  improvement  of   i,  226;  ii,  1291 

Sandy  Hook,  N.  J.,  removal  of  wreck  at   i,  229;  ii,  1299 

Spuyten  Duyvil  Creek  {see  Harlem  River)   i,  206;  ii,  1214 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Artliur  Kill. . .  i,  118;  ii,  1279 

Staten  Island-New  Jersey  channel,  improvement  of  i,  215;  ii,  1233 

Staten  Island-New  Jersey  channel,  removal  of  wreck  i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  harbor  Unes  i,  118;  ii,  1279 

Staten  Island  Sound  (Arthur  Kill),  improvement  of  {see  Staten  Island- 
New  Jersey  channel)  i,  215;  ii,  1233 

Supervision  of   i,  656;  v,  3607 

Totten,  Fort,  post  of   i,  38,  927 

Wallabout  Channel,  improvement  of   i,  208;  ii,  1218 

Willets  Point   i,  38,  41, 42,  927 

Niagara  River,  N.  Y. : 

Buffalo  Harbor,  improvement  of   i,  587;  iv,  3305 

Erie  Basin  and  Black  Rock  Harbor,  examination  and  survey  of  Lake 

Erie  entrance   i,  592;  iv,  3342, 3345 

Erie  Basin  and  Black  Rock  Harbor,  harbor  lines   i,  119;  iv,  3349 

Erie   Basin   and   Black    Rock   Harbor,   improvement    of  Buffalo 
entrance   .i,  589;  iv,  3324 
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Niagara  River,  N.  Y. — Continued. 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from   1,590;  IV,  3335 

Surveys  {see  Northern  and  Northwestern  Lakes)  i,  677;  v,  3761 

Tonawanda  to  Port  Day,  improvement  from  i,  591;  iv,  3340 

Nicollet  Island,  Mississippi  River,  Minn.,  bridges  at   i,  667 

Niles  Ferry,  Little  Tennessee  River,  Tenn.,  bridge  near   i,  668 

Nisbet,  W.  F.  (steamboat),  removal  of  wreck  of  i,  473;  iv,  2646 

Nomini  Creek,  Va.,  improvement  of  i,  279;  ii,  1409 

Nooksak  River,  Wash.        Puget  Sound)  i,  645;  v,  3581 

Norfolk  Harbor,  Va. : 

Defenses  of  Hampton  Roads  i,  6, 23, 802 

Examination  and  plan  and  estimate  for  improvement  at  Pinner 

Point   1,299;  ii,  1463, 1466 

Improvement  of,  and  its  approaches   i,  292;  ii,  1447 

Improvement   of   waterway   to   Albemarle    Sound,    via  Currituck 

Sound   1,297;  ii,  1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River   i,  296;  ii,  1455 

Improvement  of  Western  Branch,  Elizabeth  River   i,  293;  ii,  1449 

Norris,  I.  W.  (schooner),  removal  of  wreck  of   i,  263;  ii,  1352 

North  Branch,  Chicago  River,  111.: 

Bridge  across,  at  Cly  bourn  place,  Chicago   i,  663 

Bridge  across  canal  at  Division  street,  Chicago,  construction  of   i,  666 

Bridge  across  canal  at  Division  street,  Chicago,  reconstruction  of   i,  662 

Bridge  across  canal  at  Goose  Island,  Cherry  street,  Chicago    i,  665 

Improvement  of   i,  529;  iv,  2992 

North  Carolina,  defenses  of  coast  of   i,  6,  24,  812, 921 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via  i,  297;  ii,  1457 

Northeast  Branch,  Cape  Fear  River,  N.  C,  improvement  of  i,  306;  ii,  1500 

Northern  and  Northwestern  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich  i,  565;  iv,  3173 

Defenses  of  i,  32,  854 

Engineering  methods  used  at  harbors  on  Lake  Erie  west  of  Erie,  Pa         iv,  3213 

Improvement  of  channels  in  waters  connecting  i,  563;  iv,  3157 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn   iv,  2883 

Surveys  and  charts   i,  677,  681;  v,  3761 

Water  levels   i,681;  v,3776 

Waterways  to  Atlantic  Ocean,  disbursements  for  examinations  and  sur- 
veys  1, 118 

North  Fork,  Skagit  River,  Wash,  {see  Puget  Sound)   i,  645;  v,  3581 

North  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

South  Hero  Island  and   i,  146 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via.,  i,  297;  ii,  1457 

North  Point  Creek,  Patapsco  River,  Md.,  removal  of  wreck   i,  272;  ii,  1390 

North  (Tolomato)  River,  Fla.  {see  St.  Augustine  Harbor)   i,  338;  ii,  1741 

North  River,  N.  Y.    See  Hudson  River  and  New  York  Harbor. 

North  River,  N.  C,  improvement  of  waterway  via  i,  297;  ii,  1457 

North  River,  Wash,  {see  Willapa  River)   i,641;  v,3577 

North  Tonawanda,  N.  Y.  {see  Tonawanda)   i,  590;  iv,  3335 

Nor  walk  Harbor,  Conn.,  improvement  of   i,  191;  ii,  1181 

Norwich  Harbor,  Conn,  {see  Thames  River)   i,  178;  ii,  1163 

Noxubee  River,  Miss.,  improvement  of  i,  370;  iii,  1840 
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Oak  Creek,  Wis.  {see  South  Milwaukee  Harbor)  i,  523;  iv,  2942 

Oakland  Harbor,  Cal. : 

Defenses  of  San  Francisco   i,  6,  33,  860 

Examination  and  survey   i,  613;  iv,  3434,  3445 

Improvement  of   i,605;  iv,3413 

Obion  River,  Tenn. : 

Bridge  near  Lanes  Ferry   i,  667 

Improvement  of   i,  458;  iii,  2403 

Occoquan  Creek,  Va.,  improvement  of   i,  278;  ii,  1407 

Ocmulgee  River,  Ga.,  improvement  of   i,  330;  ii,  1646 

Oconee  River,  Ga.,  improvement  of   i,  329;  ii,  1644 
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Oconto  Harbor,  Wis.,  improvement  of   i,  516;  iv,  2910 

Ocracoke  Inlet,  N,  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  includ- 
ing  1,299,809;  ii,  1511 

Improvement  of   i,  299;  ii,  1484 

Odessa  Landing,  Appoquinimink  River,  Del.,  removal  of  wreck  i,  263;  ii,  1352 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in   i,  688 

Ogdensbun;  Harbor,  N.  Y.,  improvement  of   i,  598;  iv,  3374 

Ohio  Reef   (Ledge),   Narragansett  Bay,   R.  I.,   examination  and  sur- 
vey  1,175;  11,1154,1156 

Ohio  River: 

•  Allegheny  City,  Pa.,  harbor  lines   i,  119;  iv,  2709 

Bridge  at  Bellaire,  Ohio,  and  Benwood,  W.  Va   i,  660 

Bridge  at  I  ronton,  Ohio,  and  Ashland,  Ky   i,  6G0 

Bridge  at  Neville  Island,  Pa.,  acroys  back  channel   i,  661 

Bridge  at  Parkersburg,  W.  Va   i,  664 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  between  Williams- 
town,  W.  Va.,  and  Marietta,  Ohio   i,  660 

Bridge  of  Williamstovvn  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Williamstown,  W.  Va.,  and  Marietta,  Ohio   i,  661 

Davis  Island  dam.  Pa.,  operating  and  care   i,  473;  iv,  2657 

Falls  at  Louisville,  Ky.,  improvement  of   i,  496;  iv,  2783 

Gauging  {see  Mississippi  River)   i,  425;  iii,  2072;  S.,  8, 45, 126 

Improvement  by  open-channel  work   i,  470;  iv,  2597 

Indiana  Chute,  Louisville,  Ky.,  improvement  of   i,  496;  iv,  2783 

Louisville  and  Portland  Canal,  enlargement  of   i,  496;  iv,  2783 

Louisville  and  Portland  Canal,  operating  and  care   i,  499;  iv,  2791 

Louisville  and  Portland  Canal,  removal  of  wreck  i,  505;  iv,  2816 

Marietta,  Ohio,  to  the  Big  Miami,  survey  from   i,  472;  iv,  2608 

Maysville,  Ky.,  examination  and  survey  for  harbor  of  refuge  (ice  har- 
bor) at   1,477;  IV,  2670, 2675 

Movable  dams,  construction  of   i)474;  rv,  2661 

Pittsburg  Harbor,  harbor  lines  at  Allegheny  City  i,  119;  iv,  2709 

Pittsburg  Harbor,  improvement  of   i,  480;  rv,  2697 

Sand  Island,  Ky.,  examination  relative  to  purchase  of  i,  505;  rv,  2817 

Snag  boat,  operation  of   i,  473;  rv,  2646 

Wreck  in  Louisville  and  Portland  Canal,  removal  of   i,  505;  rv,  2816 

Wrecks,  removal  of  certain   i,  473;  rv,  2646 

Ohio  River  Bridge  and  Ferry  Company,  bridge  of   i,  660 

Oil  City,  Pa.,  bridge  across  Allegheny  River  between  Franklin  and   i,  663 

Oil  City,  Rouseville  and  Franklin  Railroad  Company,  bridge  of   i,  663 

Oil  City  Station  Railway  Company,  bridge  of   i,  663 

Okanogan  River,  Wash.,  improvement  of   i,  652;  v,  3590 

Okaw  (Kaskaskia)  River,  111.,  bridge  across   i,  667 

Okechobee  Lake,  Fla.,  examination  and  survey  of  Avaterway  via   i,  350 

Oklawaha  River,  Fla.,  improvement  of  i,  338;  ii,  1740 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  removal  of  wreck  near  .  i,  223;  ii,  1247 
Old  Plantation  light-house,  Chesapeake  Bay,  Va.,  removal  of  wreck 

near  i,298;  ii,  1462 

Old  Tampa  Bay,  Fla.  {see  Tampa  Bay)   i,  345;  iii,  1756 

Olympia  Harbor,  Wash.,  improvement  of  i,  645;  v,  3582 

Ontario  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels   i,681;  v,3776 

Ontonagon  Harbor,  Mich.,  improvement  of   i,  510;  iv,  2865 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  improvement  at  i,  336;  ii,  1737 

Ordnance.    See  Fortifications. 
Osage  River,  Mo. : 

Estimate  of  cost  of  completing  Lock  and  Dam  No.  1,  at  Brenneckes 
Shoals   I,  452;  iii,  2369 

Improvement  by  Missouri  River  Commission   i,  658;  S.,  365,  382 

Oswegatchie  River,  N.  Y.  (see  Ogdensburg  Harbor)  i,598;  iv,3374 

Oswego  Harbor,  N.  Y. : 

Improvement  of  i,  595;  iv,  3365 

Water  levels  i,681;  v,  3776 

Otter  Creek,  Vt.,  improvement  of   i,  148;  ii,  1054 

Otter  Tail  Lake  and  River,  Minn.,  survey  for  reservoir  dam   i,  450;  iii,  2341 
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Ouachita  Eiver,  Ark.  and  La. : 

Examination  of  Camden  Harbor,  Ark  i,  425;  iii,  2090 

Improvement  of   i,415;  iii,2034 

P. 

Pagan  River,  Va.,  examination  and  survey  i,  299;  n,  1474, 1477 

Palmbeach,  Fla.,  bridge  across  Lake  Worth   i,  667 

Pamlico  River,  N.  C. : 

Harbor  Unes  at  Washington   i,  119;  ii,  1670 

Improvement  of  i,301;  ii,  1487 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  of  waterway  via  i,  299,  309;  ii,  1511 

Improvement  of  waterway  to  Norfolk,  Va  i,  296;  ii,  1455 

Pamunkey  River,  Va.,  improvement  of   i,  288;  ii,  1421 

Parkersburg,  W.  Va.,  bridge  across  Ohio  River  at   i,  664 

Parks,  public.  District  of  Columbia  i,  675;  v,  3689 

Pascagoula  River,  Miss. : 

Improvement  above  mouth  of  Dog  River  i,  371;  iii,  1840 

Improvement  below  mouth  of  Dog  River   i,  371;  iii,  1842 

Pasquotank  River,  N.  C. : 

Examination  and  survey  of  waterway  via  i,  299,  309;  ii,  1511 

Improvement  of  waterway  via   i,  296;  ii,  1455 

Passaic  River,  N.  J. : 

Bridge  across   i,  666 

Improvement  of  i,  214;  ii,  1231 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in   i,  382;  iii,  1877 

Constructing  sill  across   i,  383;  iii,  1878 

Patapsco  River,  Md. : 

Defenses  of  Baltimore    ii  6, 22,  784 

Estimate  of  cost  of  deepening  and  widening  channel  of  Curtis  Bay,  and  of 

main  ship  channel  of  Baltimore  Harbor  and   i,  273;  ii,  1394 

Improvement  of,  and  channel  to  Baltimore  i,  264;  ii,  1374 

Improvement  of  channel  to  Curtis  Bay   i,  265;  ii,  1379 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden)  i,  266;  ii,  1379 

Removal  of  wreck  in  Fort  McHenry  Channel   i,  272;  ii,  1391 

Removal  of  wreck  in  North  Point  Creek   i,  272;  ii,  1390 

Patchogue  River,  N.  Y. : 

Examination  and  survey   i,  223;  ii,  1249, 1255 

Improvement  of   i,  210;  ii,  1220 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of  i,  175;  ii,  1159 

Pawpaw  River,  Mich. : 

Bridges  (5)  obstructing,  near  Benton  Harbor   i,  668 

Improvement  of  {see  St.  Joseph  Harbor)   i,  537;  rv,  3079 

Paw  tucket  Harbor  and  River,  R.  I. : 

Examination  of   i,  175;  ii,  1152 

Improvement  of   i,  166;  ii,  1127 

Peace  Creek,  Fla.,  improvement  of   i,  343;  iii,  1752 

Pearl  Harbor,  Hawaiian  Islands: 

Defenses  of   i,  6 

Improvement  of   i,  612;  rv,  3433 

Pearl  River,  Miss. '. 

Carthage  to  Jackson,  improvement  from   i,  376;  iii,  1850 

Edinburg  to  Carthage,  improvement  from   i,  377;  in,  1851 

Mouth,  improvement  of   i,  375;  iii,  1848 

Rockport,  improvement  below   i,  375;  iii,  1849 

Pedee  rivers,  S.  C. : 

Examination  and  survey  of  Great  Pedee  between  Cheraw  and  the  Wil- 
mington, Columbia  and  Augusta  Railroad  bridge  i,  324;  ir,  1607, 1614 

Improvement  of  Great  Pedee   i,  312;  ii,  1578 

Improvement  of  Little  Pedee   i>311;  ii,  1576 

Peekskill  Harbor,  N.  Y.,  improvement  of   t,213;  ii,  1230 

Pender  County,  N.  C,  bridge  of   ^>9^1 

IVnd  Oreille  River,  Wash.,  improvement  of   i,  653;  v,  3591 

Pennsylvania  Railroad  Company,  bridge  of   i,  661 
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Penol>scot  River,  Me. : 

Defenses  of   i,  6, 14, 697, 911 

Harbor  lines  at  Bangor   i,  H8;  ii,  1022 

Improvement  of   i,  120;  11,997 

Pensacola  Harbor,  Fla. : 

Defenses  of   i.  6, 27, 832 

Harbor  lines   i,119;  iii,1806 

Improvement  of   1,358;  iii,  1781 

Tentwater  Habor,  Mich.,  improvement  of   J, 547;  iv,3110 

Tequonnock  River,  Conn,  (see  Bridgeport  Harbor)   i,  186;  ii,  1177 

Pere  Marquette  Lake,  Mich,  {see  Ludington  Harbor)   i,548;  iv,  3112 

l*ere  Marquette  Railroad  Company,  bridges  of   i,  668 

Petaluma  Creek,  Cal.,  improvement  of  i,610;  iv,3429 

Petersburg,  Va.: 

Examination   and    survey    for    deflection    of   Appomattox  River 
at   1,299;  ii,  1467,1471 

Improvement  of  Appomattox  River  at   i,  294;  ii,  1452 

Petoskey  Harbor,  Mich.,  improvement  of   i,553;  iv,3129 

Philadelphia,  Pa.: 

Bridge  across  Schuylkill  River  at  Grays  Ferry   i,  665 

Defenses  of  Delaware  River   i,  6, 21, 37, 770 

Improvement  of  Delaware  River  at   i,230;  ii,  1310 

Improvement  of  Schuylkill  River  at   i,233;  ii,  1319 

Removal  of  wrecks  in  Schuylkill  River   i,  262, 263;  ii,  1350, 1352 

Philadelphia  and  Chester  Railway  Company,  bridges  of   i,663 

Philadelphia,  Wilmington  and  Baltimore  Railroad  Company : 

Bridge  of,  across  Broad  Creek  River,  Del   i,666 

Bridge  of,  across  Schuylkill  River,  Pa   i,  665 

Philippines: 

Operations  of  Engineer  Department  in  the   i,  43, 975 

Report  upon  work  of  department  of  city  public  works  and  water  supply, 

Manila   1,683,684 

Phillips,  W.  K.  (steamer),  removal  of  wreck  of   i,  463;  iii,2417 

Pierre,  S.  Dak.,  improvement  of  Missouri  River  at   i,  452,  454;  iii,  2373, 2374 

Pierre,  Fort,  S.  Dak.,  improvement  of  Missouri  River  at . . .  i,  452, 454;  iii,  2373, 2374 

Pigeon  Bayous,  La.,  improvement  of   i,387;  iii,  1890 

Pike,  Albert,  statue  of  i,676;  v,3689 

Pike  Creek,  Wis. : 

Bridge  at  Kenosha   i,  667 

Improvement  of  Kenosha  Harbor   i,  524;  iv,  2945 

Pinebliiff,  Aj*k.    See  Arkansas  River. 

Pine  Lake  and  River  (Charlevoix  County),  Mich.: 

Bridge  across  river  at  Charlevoix   i,  665 

Bridge  across  South  Arm  of  lake   i,  666 

Improvement  of  {see  Charlevoix  Harbor)  i,552;  iv,3126 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of   i,  560;  iv,  3150 

Pine  River,  Minn. : 

Construction  of  reservoir  dam  i,444;  iii,  2309 

Operating  and  care  of  reservoir  dam   i,445;  iii,2322 

Survey  of  flowage  lines  of  reservoir   i,  451 

Pineville,  La.,  bridge  across  Red  River  between  Alexandria  and   i,659 

Pinner  Point,  Norfolk  Harbor,  Va. : 

Examination  and  plan  and  estimate  for  improvement  at  i,  299;  ii,  1463, 1466 

Improvement  at   i,292;  ii,  1447 

Piscataqua  River,  Me.  and  N.  H. : 

Bridge  between  Portsmouth  Navy- Yard,  N.  H.,  and  Kittery,  Me   i,664 

Defenses  of  Portsmouth,  N.  H   i,  6, 15, 713 

Examination  and  survey  of  Hendersons  Point,  Portsmouth  Har- 
bor  1,149;  11,1057,1062 

Pittsburgh  and  Lake  Erie  Railroad  Company,  bridge  of   i,  661 

Pittsburg  Harbor,  Pa. : 

Bridge  across  Allegheny  River  to  Allegheny  (Fort  Wayne  Bridge)   i,  662 

Bridge  across  Monongahela  River  at  South  Tenth  street   i,  662 

Construction  of  Herr  Island  lock  and  dam,  Allegheny  River  i,482;  iv,2701 

Harbor  lines  at  Allegheny  City  i,  119;  iv,2709 

Improvement  of   i,480;  iv,  2697 

Operating  and  care  of  Davis  Island  dam,  Ohio  River  i,473;  iv,2657 
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Pittsburgh,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company,  bridge  of.  i,663 


Pittsburgh,  Fort  Wayne  and  Chicago  Railway,  bridge  of   i,  662 

Plaquemine  Bayou,  La. : 

Bridge  across   i,  668 

Improvement  of   i,  387;  iii,  1890 

Removal  of  water  hyacinths  *   i,  395;  iii,  1906 

Pleasant  Valley  Landing,  Hudson  River,  N.  J.,  harbor  lines  from  Bloomers 

to   1, 118;  II,  1270 

Plymouth  Harbor,  Mass.,  improvement  of   i,  157;  ii,  1087 

Pneumatic  dynamite  batteries   i,  10 

Pocomoke  River,  Md.,  improvement  of   i,  271;  ii,  1388 

Poinsett  Lake,  S.  Dak.  {see  Sioux  River)   i,  458;  iii,  2395 

Point  Judith  Harbor  and  Pond,  R.  1. : 

Construction  of  harbor  of  refuge   i,  171;  ii,  1138 

Improvement  of  pond  entrance   i,  172;  ii,  1140 

Pokegama  Falls,  Mississippi  River,  Minn.: 

Construction  of  reservoir  dam   i,  444;  iii,  2309 

Operating  and  care  of  reservoir  dam   i,  445;  iii,  2322 

Survej^  of  flowage  lines  of  reservoir   i,  451 

Pollock  Rip  light-ship,  Mass.,  removal  of  wrecks  near   i,  174;  ii,  1147 

Polloksville,  N.  C,  examination  and  survey  of  Trent  River  above  and 

below   1, 310;  II,  1545, 1550 

Ponchatoula  River,  La.  {see  Tickfaw)  i,  380;  iii,  1873 

Ponsett  (Poinsett)  Lake,  S.  Dak.  {see  Sioux  River)   i,  458;  iii,  2395 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater  i,  122;  ii,  991 

Portage  Lake  and  River,  Houghton  County,  Mich. : 

Bridge  between  Houghton  and  Hancock   i,  664 

Waterway  via   i,  511,  512;  iv,  2867 

Portage  Lake,   Manistee  County,    Mich.,    improvement  of   harbor  of 

refuge   i,  550;  iv,  3119 

Portage  River,  Ohio  {see  Port  Clinton  Harbor)   i,  573;  iv,3227 

Port  Chester  Harbor,  N.  Y. : 

Harbor  lines   i,  118;  ii,  1261 

Improvement  of   i,  198;  ii,  1198 

Removal  of  wreck  off   i,  223;  ii,  1246 

Port  Clinton  Harbor,  Ohio,  improvement  of   i,  573;  iv,  3227 

Port  Day,  N.  Y.  {see  Niagara  River)   i,  591;  iv,  3340 

Port  Harford,  Cal.  {see  San  Luis  Obispo)   i,  602;  iv,3401 

Port  Huron,  Mich.,  improvement  of  Black  River  at  i,  559;  iv,  3148 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of  i,  202;  ii,  1206 

Portland,  Ky. : 

Enlargement  of  Louisville  and  Portland  Canal  i,  496;  iv,  2783 

Operating  and  care  of  Louisville  and  Portland  Canal   i,  499;  iv,  2791 

Removal  of  wreck  in  Louisville  and  Portland  Canal  i,  505;  iv,  2816 

Portland,  Me.: 

Bridge  of  Boston  and  Maine  Railroad  Company  obstructing  Fore  River.     i,  668 

Bridge  (Tukeys)  obstructing  Back  Cove   i,  668 

Bridge  (Yaughan)  obstructing  Fore  River   i,  668 

Defenses  of   i,  6,  7, 14, 697,  698, 911 

Examination  and  survey  for  removal  of  Witch  Rock  i,  133;  ii,  1009, 1015 

Harbor  hues   i,118;  ii,  1027 

Improvement  of  harbor  -•  i,  131;  ii,  1006 

Portland,  Oreg.: 

Improvement  of  Willamette  River  above  i,  631 ;  v,  3550 

Improvement  of  Willamette  River  below   i,  633;  v,  3557 

Porto  Rico: 

Defenses  of   1,6,36,909 

Reconnaissances  and  explorations  in   i,  683,  684;  v,  3799 

Removal  of  wreck  in  San  Juan  Harbor   i,  657;  v,  3635 

Port  Royal  ( Beaufort)  River,  S.  C. : 

Defenses  of  Port  Royal  Sound   i,  6, 25,  816 

Improvement  of   i,  323;  ii,  1604 

Improvement  of  waterway  between  Beaufort,  S.  0.,  and  Savannah  {see 

Savannah)   i,324;  ii,  1628 

Removal  of  sunken  logs  in  waterway  between  Beaufort,  S.  C,  and 

Charleston  i,324;  ii,  1628 

Port  Royal  Sound,  S.  C,  defenses  of  i,  6, 25, 816 
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Portsmouth  Harbor,  N.  II. : 

lirid^e  between  Kittery,  Me.,  and  the  navy-yard   i,  664 

Defenses  of   i,6,  15,71:^ 

Kxamination  and  Kurvey  of  HenderHons  Point   i,  145);  ii,  1057,  1062 

Poit  Tampa,  Fla.  (sec  Taitijta  Kay)   i,  lUf);  m,  1756 

Port  Vue,  Pa.,  bridge  a(;roHH  Mononj^ahela  River  between  Jefferson  and   i,  661 

Port  Washinf^ton  Harbor,  Wia.,  improvement  of   ',521;  iv,  2934 

Position  finders,  ran^re  and   i,  10,  37 

Post  of  Fort  Totten,  N.  Y   i,  38,  927 

Potomac  ((b'ed<;e),  removal  of  wreck  of,  in  Delaware  Breakwater  Har- 
bor, Del   1,263;  ii,1351 

Potomac  (steamboat),  removal  of  wreck  of,  in  Ohio  River   i,  473;  iv,  2646 

Potomac  Park,  VVasliington,  D.    i,  676;  v,  3689 

Potomac  River: 

See  also  Washington,  D.  C. 

Aqueduct  Bridtre,  Wasliin<2;ton,  D.  C,  repaii-  of   i,  669;  v,  3637 

Defenses  of  Washin^^ton,  D.  C   i,  6,  23,  791 

Highway  bridge  at  Washington,  D.  C,  plans,  etc.,  for   i,  119 

Improvement  at  Washington,  D.  C   i,  273;  ii,  1399 

Improvement  below  Washington,  D.  C   i,  276;  ii,  1405 

Long  Bridge,  at  Washington,  D.  ( ■.,  rebuilding  of   i,  275;. ii,  1399 

Memorial  Bridge,  Washington,  1).  C   i,  670;  v,  3648 

Powow  River,  Mass.,  improvement  of   i,  140;  ii,  1046 

Preble,  Fort,  Portland  Harbor,  Me. : 

Defenses  at   1,6,697,911 

Tests  of  results  of  tiring  mortars  at   i,  7 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for   I,  656 

President  Roads,  Boston,  Mass.    See  Boston. 

Princeton,  Wis.,  bridge  across  Fox  River  at   i,  663 

Princeton  and  Northw  estern  Railway  Company,  bridge  of   i,  663 

Printing  Oflfice,  Government,  Washington,  D.  0.: 

Construction  of  building  for  use  of  i,  685;  v,  3801 

Telegraph  line   i,676;  v,  3689 

Providence  Harbor  and  River,  R.  I. : 

Improvement  of  ^   i,  167;  ir,  1129 

Removal  of  Green  Jacket  Shoal   i,  168;  ii,  1132 

Provincetown  Harbor,  Mass.,  improvement  of  i,  157;  ii,  1089 

Public  buildings  and  grounds.  District  of  Columbia   i,  675;  v,  3689 

Puget  Sound,  Wash. : 

Defenses  of   i,  6, 35, 901 

Improvement  of,  and  tributaries   i,  645;  v,  3581 

Improvement  of  waterway  to  lakes  Union  and  AVashington  i,  646;  v,  3583 

Pultneyville  Harbor,  N.  Y.,  improvement  of   i,  594;  iv,  3359 

PuntaGorda,  Fla.  (see  Charlotte  Harbor)   i,  343;  iii,  1752 

Purification  of  water  supply  of  Washington,  D.  C   i,  674;  v,  3680 

Puyallup  River,  Wash. : 

Bridge  at  Tacoma   i,  666 

Examination  and  survey  of  Tacoma  Harbor   i,  655 ;  v,  3593,  3595 

Improvement  of  {see  Puget  Sound)   i,  645;  v,  3581 

Q- 

Quantico  Creek,  Va.,  examination  of   i,  292;  ii,  1440 

Queen  Anne's  Railroad  Company,  bridge  of   i,  665 

Queenstown  Harbor,  Md..  improvement  of   i,  266;  ii,  1380 

Quinnipiac  River,  Conn,  (see  New  Haven  Harbor)   i,  182;  ii,  1170 

B. 

Racine  Harbor,  Wis.,  improvement  of   i,  523;  iv,  2942 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash  .*   i,  625;  v,  3491 

Raisin  River,  Mich,  {see  Monroe  Harbor)   i,  571 ;  iv,  3215 

Ranald  (steamship),  removal  of  wreck  of   i,  263;  ii,  1353 

Rancocas  River,  N.  J. : 

Improvement  of   i,  238;  ir,  1327 

Removal  of  wreck  above  Bridgeboro   i,  262;  ii,  1351 
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Range  and  position  finders   i,  10,  37 

Ransom,  B.  P.  (canal  boat),  removal  of  wreck  of   i,  223;  ii,  1248 

Kappahannock  River,  Va.,  improvement  of   i,  282;  ii,  1411 

Raritan  Bay  and  River,  N.  J. : 

Improvement  of  bay   i,  218;  ii,  1238 

Improvepaent  of  Keyport  Harbor   i,  220;  ii,  1241 

Improvement  of  river   i,  217;  ii,  1236 

Improvement  of  Shoal  Harbor  i,  220;  ii,  1242 

Removal  of  wreck  near  Old  Orchard  Shoal  light  i,  223;  ii,  1247 

Reconnaissances  and  explorations,  military  i,  683;  v,  3799 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of  i,  226;  ii,  1291 

Red  Lake,  Minn. : 

Improvement  of  {see  Red  River  of  the  North)  i,  447;  iii,  2335 

Survey  for  reservoir  dam   i,  450;  iii,  2340 

Red  Lake  River,  Minn. : 

Improvement  of  {see  Red  River  of  the  North)  i,  447;  iii,  2335 

Survey  for  reservoir  dam  at  outlet  of  Red  Lake   i,  450;  iii,  2340 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  between  Alexandria  and  Pineville,  La   i,  659 

Examination  from  Shreveport,  La.,  to  Denison,  Tex   i,  425;  iii,  2073 

Gauging  (see  Mississippi  River)   i,425;  iii,  2072;  S.,  8, 45, 126 

Improvement  of   i,  412;  iii,  2025 

Rectification  of  mouth  by  Mississippi  River  Commission  i,  657;  S.,  3, 32 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Improvement  of   i,  447 ;  iii,  2335 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam  to  improve  navi- 
gation on   1, 450;  iii,  2341 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam  to  improve 

navigation  on   i,  450;  iii,  2340 

Reelfoot  levee  district,  Mississippi  River  (Hickman,  Ky.,  to  Slough  Landing, 

Tenn. ),  examination  and  survey  i,  434;  iii,  2155, 2158 

Rensselaer  and  Saratoga  Railroad,  bridge  of   i,  669 

Reservations,  public,  District  of  Columbia  i,  675;  v,  3689 

Reservoirs: 

Big  Sioux  River,  S.  Dak.,  examination  for  i,  458;  iii,  2395 

Big  Stone  Lake,  Minn,  and  S.  Dak.,  survey  for  i,  450;  iii,  2342 

Kampeska  Lake,  S.  Dak,,  examination  for  {see  Sioux  River)  i,  458;  iii,  2395 

Long  Prairie  River,  Minn.,  and  its  sources,  examination  for  i,  451;  iii,  2361 

Mississippi  River,  headwaters  of,  construction  of  i,  444;  iii,  2309 

Mississippi  River,  headwaters  of,  operating  and  care  i,  445;  iii,  2322 

Mississippi  River,  headwaters  of,  survey  of  flowage  lines   i,  451 

Otter  Tail  Lake  and  River,  Minn.,  survey  for   i,  450;  iii,  2341 

Poinsett  Lake,  S.  Dak.,  examination  for  {see  Sioux  River)  i,  458;  iii,  2395 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  for   i,  450;  iii,  2340 

Sioux  River,  S.  Dak.,  examination  for   i,  458;  iii,  2395 

Traverse  Lake,  Minn,  and  S.  Dak.,  survey  for   i,  450;  iii,  2342 

Washington  Aqueduct,  D.  C   i,  671,  673,  674;  v,  3651,  3666, 3680 

Revetments,  application  of  the  road  scraper  and  floating  derrick  to  grading 

river  banks  to  receive   in,  2225 

Rhode  Island,  defenses  of  southeast  coast  of  i>  6, 16,  735 

Riverdale,  111.,  bridge  across  Little  Calumet  River  at   i,  664 

Rivers  and  harbors: 

See  also  Engineering  methods. 

Appropriation  for  examinations,  surveys,  etc.,  for  1902-3,  estimate  of. . .      i,  656 

Appropriations  for  improvements  for  1902-3,  estimates  of   i,  118 

Appropriations  for  operations  during  the  past  year   i,  117 

Bridges   1,659,661,667 

Expenditures  during  the  past  year   i,  118 

Harbor  lines,  establishment  of   i,  118 

Status  of  works   i,  118 

Riverton,  N.  J.,  removal  of  wrecks  in  Delaware  River  below   i,  262;  ii,  1351 

Riverview,  Fla.,  bridge  across  Alafia  River  at   i,  664 

Roach,  Wm.  H.  (schooner),  removal  of  wreck  of   i,  272;  ii,  1390 

Roads: 

Fort  Washakie,  Wyo.,  to  Buffalo  Fork,  Snake  River   i,686;  v,3823 

Scrapers,  application  of,  to  grading  river  banks  to  receive  revetments. .  in,  2225 
Yellowstone  National  Park   i,682;  v,3777 
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Koauokc  River,  N.  C,  improvement  of   i,  298;  ii,  1461 

Jiotyinson,  Laura  (schooner),  removal  of  wreck  of   if  174;  ii,  1147 

Robinsons  il()l<',  Vineyard  Sound,  INlass.,  removal  of  wreck  near  i,  174;  ii,  1147 

Rock  found  in  vicinity  of  Dulutli,  Minn.,  notes  on   iv,  2883 

Ro(!khaven,  N.  Dak.,  ice  harbor  in  Missouri  River  at   1,452,456;  iii,  2.'J73,  2377 

Rockland  Harbor,  Me.,  improvement  of   i,  128;  ii,  1000 

Rockport,  Mass.,  construction  of  harbor  of  refuge  in  Sandy  Bay  i,  141;  ii,  1048 

Rock  River,  111. : 

Construction  of  canal  around   i,  532;  iv,  3014 

Examination  for  lock  and  dam  at  feeder   i,  534;  iv,  3006 

Operating  and  care  of  canal  around   i,  442;  iii,  2291 

Rod  fioat,  full  depth,  method  of  discharge  measurement,  illustration  of  the. .  iii,  21t)9 

Romerly  Marsh,  Ga.,  improvement  of  waterway  via   i,  332;  ii,  1653 

Rondout  Harbor,  N.  Y.,  improvement  of   i,  213;  ii,  1228 

Root  River,  Wis.  (see  Racine  Harbor)   i,  523;  iv,  2942 

Rouge  River,  Mich. : 

Bridge  at  Dix  avenue   i,  664 

Improvement  of   i,  562;  iv,  3155 

Rough  River,  Ky.: 

Improvement  of   i,  504;  iv,  2814 

Opemting  and  care  of  lock  and  dam   i,  504;  iv,  2815 

Round  Lake,  Mich,  (.see  Charlevoix  Harbor)   i,  552;  iv,  3126 

Bover  (steamer),  wreck  of  (see  Yazoo  River)   i,  420;  iii,  2048 

Rumsey,  Ky.,  Lock  No.  2,  Green  River   i,  502, 503;  iv,  2805, 2806 

S. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Defenses  of   1,6,30,842 

Effects  of  storm  of  September,  1900,  at  Sabine  Pass   i,  402;  iir,  1919 

Examination  and  plan  and  estimate  for  improvement  of  pass,  i,  401 ;  iii,  1915, 1918 

Improvement  of  mouth  of  river  and  of  channel  through  lake  i,  396;  iii,  1907 

Improvement  of  river   i,  397;  iii,  1908 

Improvement  of  Sabine  Pass  Harbor  i,  398;  iii,  1910 

Saco  River,  Me.,  improvement  of  i,  133;  ii,  1036 

Sacramento  River,  Cal. : 

Bridge  at  Tehama   i,  666 

Improvement  of,  including  report  of  Board   i,  608;  iv,  3420,  3423 

Improvement  of,  by  California  Debris  Commission   i,  656;  v,  3625 

Sag  Bay,  N.  Y.,  bridge  across  inlet  connecting  Sag  Harbor  Cove  and   i,  662 

Sag  Harbor  Cove,  N.  Y.,  bridge  across  inlet  connecting  Sag  Bay  and   i,  662 

Saginaw  River,  Mich.,  improvement  of  i,  555;  rv,  3139 

St.  Augustine  Harbor,  Fla. : 

Defenses  of  i,  26, 825 

Improvement  of   i,  338;  ii,  1741 

St.  Clair  County,  Mich.,  bridge  across  Belle  River  in   i,  666 

St.  Clair  River  and  St.  (IJlair  Flats  Canal,  Mich. : 

Examination  and  survey  of  canal   i,  571;  iv,  3203,  3206 

Improvement  of   i,  568;  iv,  3188 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  iv,  3157 

.  Operating  and  care  of  canal   i,  568;  iv,  3189 

Removal  of  wreck  in  the  rapids   i,  570;  iv,  3198 

Surveys  {see  Northern  and  Northwestern  Lakes)   i,  677;  v,  3761 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of   i,  446;  iii,  2329 

St.  Croix  River,  Me.,  repair  of  piers  below  Calais   i,  120 

St.  Francis  River,  Ark.,  improvement  of   i,432;  iii,  2126 

St.  George  Sound,  Fla.    See  Carrabelle  Bar  and  Harbor. 

St.  Johns  River,  Fla. : 

Defenses  of   1,6,26,825 

Improvement  between  Jacksonville  and  the  ocean   i,  335;  ii,  1733 

Improvement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

Flats   1,336;  ii,  1737 

Improvement  of  Volusia  Bar   i,  337;  ii,  1739 

Removal  of  water  hyacinths  i,  341;  ii,  1746 

St.  Jones  River,  Del.,  improvement  of   i,  256;  ii,  1343 

St.  Joseph  Harbor,  Mich. : 

Bridge  across  St.  Joseph  River   i,  660 

Improvement  of   i,  537;  iv  ,  3079 


42  INDEX. 

St  Joseph  Harbor,  Mo. : 

Improvement  by  Missouri  River  Commission  i,  658;  S.,  365, 382 

Plan  and  estimate  for  rectification  of  Missouri  River  at  i,  452;  iii,  2367 

St.  Joseph  River,  Mich.: 

Bridge  at  St.  Joseph   i,  660 

Improvement  of   i,  538;  iv,  3083 

St.  Lawrence  Power  Company's  canal  {see  Grass  and  St.  Lawrence  riv- 
ers) 1,599;  IV,  3377, 3389 

St.  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of   i,  597;  iv,  3370 

Examination  and  survey  at  Long  Sault  Island  i,  599;  iv,  3389,  3391 

Ogdensburg  Harbor,  improvement  of   i,  598;  iv,  3374 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals   i,  597;  iv,  3373 

Surveys  {see  Northern  and  Northwestern  Lakes)  i,  677;  v,  3761 

St.  Louis  and  Southern  Illinois  Railway  Company,  bridge  of   i,  667 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  {see  Duluth  Harbor)  i,  507;  iv,  2828 

St.  Louis  Harbor,  Mo. : 

Discharge  measurements  iii,  2199 

Improvement  of  i,  438;  iii,  2198 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich. : 

Commercial  statistics   i,  565;  rv,  3173 

Improvement  of  channels  in  waters  connecting  Great  Lakes  i,  563;  rv,  3157 

Improvement  of  Hay  Lake  Channel  i,  567;  iv,  3185 

Improvement  of  river  at  the  falls   i,  564;  iv,  3161 

Operating  and  care  of  canal   i,  565;  iv,  3173 

Preliminary  report  on  survey,  including  Hay  Lake  Channel  i,  570;  iv,  3200 

Surveys  {see  Northern  and  Northwestern  Lakes)   i,  677;  v,  3761 

St.  Paul,  Minn.,  gauging  Mississippi  River  at    i,  449;  iii,  2340 

St.  Peters  (Minnesota)  River,  Minn. : 

Improvement  of   i)447;  iii,  2334 

Survey  of  Big  Stone  and  Traverse  lakes  for  reservoir  dams  to  improve 
navigation  on.   i,  450;  iii,  2342 

Sakonnet  Habor,  Point,  and  River,  R.  L : 

Examination  and  survey  of  rocks  in  harbor   i,  175;  ii,  1148, 1150 

Increasing  width  and  depth  of  draw  opening  in  Stone  Bridge  i,  165;  ii,  1124 

Rebuilding  and  extending  breakwater  at  Sakonnet  Point   i,  166;  ii,  1126 

Salmon  Bay,  Wash.,  improvement  of  waterway  via   i,  646;  v,  3583 

Salmon  Creek,  N.  Y.  {see  Pultneyville  Harbor)   i,  594;  iv,  3359 

Salmon  River,  Conn.,  bridge  below  Leesville,  East  Haddam   i,  662 

Sampit  River,  S.  C.  {see  Georgetown  Harbor)   i,  314;  ii,  1581 

San  Antonio  Estuary,  Cal.    See  Oakland  Harbor. 

Sand  batteries,  emergency   i,  8 

Sand  beach,  Mich. : 

Improvement  of  harbor  of  refuge   i,  557;  iv,  3144 

Water  levels   i,  681;  v,  3776 

San  Diego  Harbor,  Cal. : 

Defenses  of   i,  6,  33,  856,922 

Improvement  of   i,  599;  iv,  3395 

Sand  Island,  Ohio  River,  Ky.,  examination  relative  to  purchase  of  i,  505;  rv,  2817 

Sandusky  Harbor,  Ohio: 

Engmeering  methods  used  in  improvement  of   rv,  3213 

Examination  and  survey   i,  585;  iv,  3270,  3275 

Improvement  of    i,  574;  iv,  3230 

Removal  of  wreck   i,  584;  iv,  3269 

Sandy  Bay,  Mass.,  construction  of  harbor  of  refuge   i,  141;  ii,  1048 

Sandy  Hook,  N.  J.,  removal  of  wreck  at   i,  229;  ii,  1299 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam   i,  444;  iii,  2309 

Operating  and  care  of  reservoir  dam  i,  445;  iii,  2322 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of   1,6,33,860 

Examination  and  survey  of  Oakland  Harbor   i,  613;  rv^,  3434,  3445 

Harbor  lines     i,  119;  iv,  3460 

Improvement  of  Oakland  Harbor   i,  605;  iv,  3413 

Removal  of  Arch  and  Shag  rocks   i,  604;  iv,  341 1 

Removal  of  wreck  in  bay   i,  613;  rv,  3434 

Sanitary  District  of  Chicago,  111. : 
See  also  Chicago  Drainage  Canal. 

Bridges  of,  across  Chicago  River   i,  662 
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San  Jacinto  River,  Tox.: 

In\|)rovi»in('nt  of  (see  Galvepton  ship  channel)   1,404;  iir,  1933 

Removal  of  wreck  of  lu<;  K<ile   i,411;  iii,  liJ59 

San  Joaquin  County,  Cal.: 

liritlge  of,  across  Hums  (/ut-off,  San  Joaipiin  River   i,()()4 

Bridge  of,  across  San  Joacjuin  River  at  lirandte  Ferry   i, 

Bridge  of,  across  San  Joaquin  River  at  Durhama  Ferry   i,  604 

San  Joaquin  River,  Cah: 

Bridge  at  Brandts  Ferry   i,  661 

Bridge  across  liurns  Cut-off   i,  664 

Bridge  at  Durhanis  Ferry   i,  6(54 

Bridge  at  Hills  Ferry   i,  666 

Examination  above  mouth  of  Stanislaus  River  for  closure  of  certain 

sloughs   1,618;  iv,  3454 

Examination  and  survey  from  Antioch,  through  Suisun  Bay,  to  Karquines 

Strait   I,  613;  iv,  3449, 3452 

Improvement  of   i,606;  iv,  3416 

Improvement  of,  by  California  Debris  Commission   i,  656;  v,  3625 

San  Juan  Harbor,  Porto  Rico: 

Defenses  of   i,  6, 36,  909 

Removal  of  wreck  i,  657;  v,  3()35 

San  Leandro  Bay,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of   i,  602;  iv,  3401 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor   i,  600;  iv,  3397 

Improvement  of  Wilmington  inner  harbor   i,  601;  iv,  3399 

Santee  River,  S.  C,  improvement  of   r,  316;  ii,  1587 

Sarasota  Bay,  Fla.,  improvement  of   i,  344;  iii,  1753 

Satanella  (barge),  removal  of  wreck  of   i,  223;  ii,  1247 

Saugatuck     Harbor,     Mich.,      improvement     of     Kalamazoo  River 

at   1,540,541;  iv,  3087, 3090 

Saugatuck  River,  Conn.,  improvement  of   i,  189;  ii,  1180 

Saugerties  Harbor,  N.  Y.,  improvement  of  ij  211;  ii,  1227 

Saugus  River,  Mass. : 

Examination  and  survey  of  Lynn  Harbor   i,  159;  ii,  1092, 1093 

Improvement  of  Lynn  Harbor   i,  150;  ii,  1075 

Sauk  River,  Wis.  {see  Port  Washington  Harbor)   i,521;  iv,2934 

Sault  Ste.  Marie,  Mich. : 

See  also  St.  Marys  River. 

Commerce  passing  canals  at   i,  565,  iv,  3173 

Water  levels    i,681;  v,3776 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah,  Ga.,  engineer  district,  engineering  methods  used  in  the   ii,  1660 

Savannah  Harbor  and  River,  Ga. : 

Defenses  of   i,  6,  26,  821 

Engineering  methods  used  in  improvement  of  -   ii,  1660 

Examination  and   plan   and   estimate   for   improvement   of  har- 
bor  1,334;  11,1719,1723 

Harbor  lines  at  Savannah   i,  119;  ii,  1730 

Improvement  of  harbor  i,  324;  ii,  1628 

Improvement  of  river  above  Augusta   i,  327;  ii,  1636 

Improvement  of  river  between  Augusta  and  Savannah   i,  326;  ii,  1634 

Improvement  of  waterway  to  Beaufort,  S.  C   i,  324;  ii,  1628 

Improvement  of  waterway  to  Fernandina,  Fla   i,  332;  ii,  1653 

Removal  of  wrecks   i,  334;  ii,  1660 

Sayville,  N.  Y.,  improvement  of  Browns  Creek   i,  209;  ii,  1219 

Schuylkill  River,  Pa. : 

Bridge  at  Grays  Ferry,  Philadelphia   i,  665 

Improvement  of  i,  233;  ii,  1319 

Removal  of  wrecks   i,  262, 263;  ii,  1350, 1352 

Scituate  Harbor,  Mass.,  improvement  of   i,  156;  ii,  1085 

Scrapers,  road,  application  of,  to  grading  river  banks  to  receive  revetments. .  iii,  2225 

Scuppemong  River,  N.  C,  examination  and  survey   i,  309;  ii,  1541, 1543 

Seabright,  N.  J.: 

Bridge  across  Shrewsbury  River  at   i,  663 

Harbor  lines  in  Shrewsbury  River  at   i,  118;  ii,  1282 

Removal  of  wreck  in  Atlantic  Ocean  off   i,  223;  ii,  1247 

Seabrook  Beach,  Me.,  bridge  across  IIami)ton  River   i,  666 

Seacoast  defenses.    See  Fortifications. 
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Searchlights   i,  13, 37 

Seattle,  Wash.,  waterway  from  Puget  Sound  to  Lake  Washington  i,  646;  v,  3583 

Seattle  and  International  Railway  Company,  bridge  of   i,  667 

Seattle  and  Montana  Railroad  Company,  bridge  of   i,  663 

Sea  walls     i,  11,  37 

Sebewaing  River,  Mich.,  improvement  of   i,  557;  iv,  3142 

Secretary  Creek  (Warwick  River),  Md.,  improvement  of  i,  268;  ii,  1383 

Seekonk  (Pawtucket)  River,  R.  I.: 

Examination  of  i,  175;  ii,  1152 

Improvement  of  -  i,  166;  ii,  1127 

Selma,  Ala.,  bridge  across  Alabama  River  at   i,  665 

Service  of  officers  of  the  Corps  of  Engineers  in  the  field,  with  troops,  and  as 

officers  of  XJ.  S.  volunteers,  since  April,  1898   i,  45 

Severn  River,  Md.,  harbor  lines  at  Annapolis  i,  119;  ii,  1396 

Sewells  Bridge,  across  York  River,  Me   i,  667 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of   i,  604;  iv,  3411 

Shaws  Cove,  New  London,  Conn,  {see  Thames  River)   i,  178;  ii,  1163 

Sheboygan  13 arbor,  Wis.,  improvement  of   i,  521;  iv,  2931 

Sherman,  General,  statue  of  i,  676;  v,  3689 

Shilshole  Bay,  Wash.,  improvement  of  waterway  via  i,  646;  v,  3583 

Ship  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  channel  to  Gulf  port   i,  374;  m,  1846 

Improvement  of  pass   i,  374;  iii,  1848 

Ship  John  light,  Delaware  Bay,  removal  of  wreck   i,  263;  ii,  1350 

Shoal  Harbor,  N.  J.,  improvement  of   i,  220;  ii,  1242 

Shoal  water  Bay  (Willapa  Harbor),  Wash.,  improvement  of  i,  641;  v,  3577 

Shovelful  light-ship,  Mass.,  removal  of  wreck  near   i,  174;  ii,  1147 

Shreveport,  La. : 

Examination  of  Red  River  to  Denison,  Tex  i,  425;  in,  2073 

Improvement  of  waterway  to  Jefferson,  Tex.  {see  Cypress  Bayou) .  i,  414;  ra,  2033 

Shrewsbury  River,  N.  J. : 

Bridge  at  Seabright   i,  663 

Harbor  lines  at  Seabright  i,  118;  ii,  1282 

Improvement  of   i,  221;  n,  1243 

Removal  of  wreck  opposite  Island  Beach   i,  223;  ii,  1247 

Sinepuxent  Bay,  Md.,  improvement  of  waterway  via   i,  260;  ii,  1348 

Siner,  David  (schooner),  removal  of  wreck  of  i,  174;  ii,  1147 

Sioux  City,  Iowa: 

Construction  of  ice  harbor  in  Big  Sioux  River  i,  456;  iii,  2373,  2377 

Examination  of  Big  Sioux  River  for  reservoir  dam   i,  458;  in,  2395 

Improvement  of  Missouri  River  at  and  above  i,  452,  455;  iii,  2373,  2376 

Monument  to  Sergt.  Charles  Floyd  near  i,  687;  v,  3827 

Snagging  Upper  Missouri  River   i,  457;  iii,  2391 

Sioux  River,  S.  Dak. : 

Construction  of  ice  harbor  at  Sioux  City  i,  456;  iii,  2373, 2377 

Examination  for  reservoir  dam  i,  458;  in,  2395 

Sites  for  fortifications   i,  12, 37 

Siualaw  River,  Oreg.,  improvement  of  mouth  i,  619;  v,  3478 

Six-mile  Island,  Allegheny  River,  Pa,,  construction  of  lock  and  dam.  i,  482;  iv,  2701 

Skagit  River,  Wash,  (see  Puget  Sound)  i,645;  v,3581 

Skiddaway  Narrows,  Ga.,  examination  of  i,  335;  n,  1728 

Slack- water  systems.    See  Canals  and  Waterways. 
Smyrna  River,  Del. : 

Examination  and  survey   i,  263;  n,  1361, 1363 

Improvement  of  i,  252,  ii,  1340 

Removal  of  wreck   i,  263;  n,  1352 

Snag  boats: 

For  works  in  Florida  i,  342;  n,  1749 

For  works  on  Texas  coast   i,  408;  iii,  1950 

Snake  River,  Idaho,  Oreg.,  and  Wash.: 

Examination  and  survey  from  head  of  navigation  to  mouth,  i,  629;  v,  3525, 3529 

Improvement  up  to  Asotin,  Wanh   i,  623;  v,  3489 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo  i,  686;  v,  3823 

Snohomish  River,  Wash. : 

Improvement  of  Everett  Harbor   i,  648;  v,  3587 

Improvement  of  {see  Puget  Sound)   i,  645;  v,  3581 

Snoqualmie  River,  Wash,  {see  Puget  Sound)   i,  645;  v,  3581 

Soda  Lakes,  La.  {see  Cypress  Bayou)   i,  414;  iii,  2033 
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South  Arm,  Mich.,  bridge  of  town  of   1,606 

South  Arm  of  Pine  Lake,  Mich.,  bridj^e  acroHH   i,  <;(W) 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters.  i,341;  ii,174(i 
South  Branch,  Chicago  River,  111.: 

Bridge  across  West  Fork  at  Mud  Lake,  Chicago   i,  6f)3 

Improvement  of   i,  529;  iv,  2')92 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  examination 

for,  with  plan  and  estimate  (act  of  1900)   i,  534;  iv,  3058 

Waterway  from  Mississippi  River  to  Lake  Michigan,  via,  survey  for  (act 

of  1899)   1,534;  iv,  3048 

South  Carolina,  defenses  of  coast  of   i,  6,  25,  816 

South  Chicago,  111.  (sec  Calumet  Harbor)   i,529;  iv,  2995 

Southern  Branch  Drawbridge  Company,  bridge  of   i,  665 

Southern  Branch,  Elizabeth  River,  Va.: 

Bridge  across   i,  665 

Improvement  of  Norfolk  Harbor  and  its  ajjproaches   i,  292;  ii,  1447 

Improvement   of    waterway    to    Albemarle    Sound,   via  Currituck 

Sound   1,297;  ii,  1457 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquo- 
tank River   1,296;  11,1455 

Southern  Pacific  Company,  bridge  of   i,  666 

Southern  Railway  Company: 

Bridge  of   i,662 

Examination  and  plan  and  estimate  for  improvement  of  Norfolk  Harbor 

at  pier  of   i,  299;  ii,  1463, 1466 

South  Fork  of  South  Branch,  Chicago  River,  111,,  improvement  of . . .  i,  529;  iv,  2902 

South  Haven  Harbor,  Mich.,  improvement  of   i,  538;  iv,  3084 

South  Hero  Island,  Lake  Champlain,  Vt.,  improvement  of  channel  between 

North  Hero  Island  and   i,  146 

South  Mills,  N.  C: 

Examination  and  survey  of  waterway  to  and  including  Ocracoke  and 

Beaufort  inlets   i,  299,  309;  ii,  1511 

Improvement  of  waterway  via   i,  296;  ii,  1455 

South  Milwaukee  Harbor,  Wis.,  improvement  of   i,  523;  iv,  2942 

South  Norwalk,  Conn,  {see  Norvvalk)   i,  191;  ii,  1181 

South  Pass,  Mississippi  River,  La. : 

Maintenance  of  channel  by  representatives  of  James  B.  Eads.  i,  118, 379;  iii,  1865 

Maintenance  of  channel  by  United  States   i,  385;  iii,  1881 

Southport,  N.  C,  harbor  lines  in  Cape  Fear  River  at   i,  119;  ii,  1572 

South  River,  N.  J.,  improvement  of   i,  217;  ii,  1237 

SouthwestPass,  Mississippi  River,  La.,  project  for  improvement  of.  i,  383,  384;  iii,  1878 
Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River...  i,  482;  iv,  2701 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at   i,  266;  ii,  1379 

Springwells  Township,  Mich.,  bridge  of,  across  Rouge  River   i,  664 

Spuyten  Duyvil  Creek,  N.  Y.  {see  Harlem  River)   i,  206;  ii,  1214 

Squan  (Manasquan)  River,  N.  J.,  improvement  of   i,  222;  ii,  1245 

Stage  Harbor,  Mass. : 

Improvement  of  Chatham  Harbor   i,  158;  ii,  1090 

Removal  of  wreck  on  Hardings  Beach   i,  174;  ii,  1147 

Stamford  Harbor,  Conn.,  improvement  of   i,  194;  ii,  1184 

Stanislaus  County,  Cal.,  bridge  of   i,  666 

Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill   i,  118;  ii,  1279 

Improvement  of   i,  215;  ii,  1233 

Removal  of  wreck  near  Corner  Stake  light  i,  223;  ii,  1247 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Harbor  lines   i,  118;  ii,  1279 

Improvement  of  Staten  Island-New  Jersey  channel  i,  215;  ii,  1233 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich   i,  565;  iv,  3173 

Statues,  Washington,  D.  C   i.  676;  v,  3689 

Statutes  of  Fifty-sixth  Congress,  second  session,  affecting  Corps  of  Engi- 
neers  v,3837 

Steamboats.    See  Dredge,  Snag,  and  Tug  boats,  and  Wrecks. 
Stilaguamish  River,  Wash.: 

Bridge  near  Arli  ngton   i,  667 

Improvement  of  (see  Puget  Sound)   i,  645;  v,  3581 

Still  Bluff,  N.  C,  bridge  across  Black  River  at   i,  661 

Stillwater  Harbor,  Minn,  {see  St.  Croix  River)   i,  446;  iii,  2o2£ 
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Stockbridge  Landing,  Lake  Winnebago,  Wis.  (see  Fox  River)  i,  525;  iv,  2953 

Stone  Bridge,  Sakonnet  Eiver,  R.  I.,  increasing  width  and  depth  of  draw 

opening   i,  165;  n,  1124 

Stonington,  Conn.,  construction  of  harbor  of  refuge  i,  177;  ii,  1161 

Storm  of  September,  1900: 

Brazos  River,  Tex.,  damage  to  jetties  i»412;  iii,  2022 

Galveston,  Tex.,  damage  to  fortifications  i,  32,  850 

Galveston,  Tex.,  damage  to  jetties  and  main  ship  channel  i,  412;  iii,  2018 

Sabine  Pass,  Tex.,  damage  at  i,  402;  iii,  1919 

Storm  (steamboat),  removal  of  wreck  of  i,  473;  iv,  2646 

Stratham,  N.  H.,  bridge  across  Exeter  River  at   i,  668 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Construction  of  harbor  of  refuge   i,  518;  rv,  2922 

Examination  and  survey  i,  527;  iv,  2970, 2973 

Improvement  of   i,  517;  iv,  2914 

Operating  and  care  i,  518;  rv,  2919 

Removal  of  wreck   i,  527;  rv,  2970 

Subaqueous  bank  protection,  use  of  lumber  mattress  for  iii,  2212 

Submarine  mines   i,  5, 12, 38, 695 

Success  (sloop),  removal  of  wreck  of   i,  223;  ii,  1247 

Suffolk  County,  N.  Y.,  bridge  of   i,  662 

Suisun  Bay,  Cal.,  examination  and  survey  of  San  Joaquin  River  from 

Antioch  to  Karquines  Strait,  through   i,  613;  iv,  3449, 3452 

Sullivan  Falls  Harbor,  Me.,  improvement  of  i,  123;  ii,  992 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at  i,  320;  ii,  1598 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor   i,  123;  ii,  992 

Sulphur  River,  Ark.  and  Tex. : 

Bridge  across   i,  660 

Improvement  of  {see  Red  River)   i,  412;  m,  2025 

unken  craft.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis. : 

Improvement  of   i,  507;  nr,  2828 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn   iv,  2883 

Removal  of  wreck  in  Duluth  Harbor   i,  514;  iv,  2883 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich  i,  565;  iv,  3173 

Improvement  and  operating  and  care  of  waterway  to  Keweenaw 

Bay   1,511,512;  iv,  2867 

Notes  on  rock  found  in  vicinity  of  Duluth,  Minn   iv,  2883 

Preliminary   report  on  survey  of  waters  connecting  Lake  Huron 

and   1, 570;  iv,  3200 

Water  levels   i,681;  v,3776 

Surveys: 

In  military  divisions  and  departments   i,  683;  v,  3799 

Northern  and  Northwestern  Lakes.  i,  677,  681;  v,  3761 

Of  rivers  and  harbors,  estimate  of  appropriation  for   i,  656 

Of  waterways  between  Great  Lakes  and  Atlantic  Ocean,  disbursements 

for   1, 118 

Susquehanna  River,  Md. : 

Examination  and  survey  of  rocks  near  entrance  to  Havre  de  Grace 

Harbor   i,273;  ii,  1392, 1393 

Improvement  above  and  below  Havre  de  Grace  i,  264;  ii,  1374 

Suwanee  River,  Fla.,  improvement  of   i,  349;  iii,  1762 

Swinomish  Slough,  Wash.,  improvement  of   i,  651;  v,  3589 

Synepuxent  Bay,  Md.,  improvement  of  waterway  via  i,  260;  ii,  1348 

T. 

Tacoma  Harbor,  Wash. : 

Bridge  across  Puyallup  River   i,  666 

Examination  and  survey   i,  655;  v,  3593,  3595 

Tallahatchie  River,  Miss.,  improvement  of   i,  422;  iii,  2067 

Tampa  Bav  and  Harbor,  Fla. : 

Defenses  of   1,6,27,829 

Harbor  lines  in  Hillsboro  River  at  Tain]ia   i,  119;  iii,  1763 

Improvement  of  bay   i,  345;  iii,  1756 

Improvement  of  Hillsboro  Bay  and  River   i,  347;  iii,  1758 

Tangier  Sound,  Md.,  removal  of  wreck  at  Deals  Island   i,  272;  ii,  1390 
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Tar  River,  N.  C,  improvement  of   i,  801 ;  n,  1487 

Taunton  River,  Mass.: 

]mprovem(Mit  of   i,  1<)4;  ii,  1122 

Improvement  of  Fall  River  Harbor   1,109;  ii,li:J4 

Tchefuiu'te  River,  l.a.,  improvement  of   i,  379;  iii,  1872 

Teche  Bayou,  La. : 

Improvement  of   i,  391;  iii,  1899 

Removal  of  water  hyacinths   i,  395;  iii,  1906 

Technical  methods.    See  Engineering  methods. 

Teliama,  Cal.,  bridge  across  Sacramento  River   i,  666 

Telegraph  line,  Executive  Departments,  Washington,  D.  C   i,  676;  v,  3689 

Tennessee  River: 

Chattanooga,  Tenn.,  improvement  above   i,  464;  iii,  2419,  2421 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement..  1,464,465;  iii,  2419,  2423 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  survey  from   i,  470 

Decatur,  Ala.,  bridge  at   i,  662 

Gauging  (see  Misj^issippi  River)   i,425;  iii,  2072;  S.,  8, 45, 126 

Muscle  Shoals  Canal,  Ala.,  operating  and  care   i,  466;  iii,  2440 

Riverton,  Ala.,  improvement  belov^   1,464,466;  iii,  2419,  2428 

Tensas  River,  La.,  improvement  of   i,  419;  iii,  2046 

Terraceia  Cut-off,  Fla.  (see  Manatee  River)  i,  345;  iii,  1755 

Texas,  dredge  and  snag  boat  for  works  on  coa^st  of   i,  408;  iii,  1950 

Texas  City,  Tex.,  deepening  channel  to  Galveston   i,  403;  iii,  1930 

Thames  River,  Conn.,  improvement  of   i,  178;  ii,  1163 

The  Board  of  Engineers   i,  5,  691 

TJiompson,  Frank  (barge),  removal  of  wreck  of   i,  272;  ii,  1391 

Thoroughfare,  Inside,  Atlantic  City,  N.  J.,  bridge  across   i,  664 

Three-mile  Rapids,  Columbia  River,  Greg,  and  Wash.,  improvement  at.  i,  625;  v,  3491 

Thunder  Bay  River,  Mich,  {see  Alpena  Harbor)    i,  555;  iv,  3137 

Tickf aw  River,  La.,  improvement  of,  including  tributaries   i,  380;  iii,  1873 

Tillamook  Bay  and  Bar,  Greg.,  improvement  of   i,  622;  v,  3485 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River  i,  165;  ii,  1124 

Toledo  Harbor,  Ghio: 

Bridges  across  Maumee  River   i,  667 

Engineering  methods  used  in  improvement  of   rv,  3213 

Improvement  of   i,  572;  iv,  3218 

Tolomato  River,  Fla.  {see  St.  Augustine  Harbor)   i,  338;  ii,  1741 

Tombigbee  River,  Ala.  and  Miss. : 

Columbus  to  Fulton,  Miss.,  improvement  from  i,  369;  iii,  1824, 1837 

Demopolis,  Ala.,  below,  improvement  of   i,  367;  iii,  1824, 1835 

Demopolis,  Ala.,  to  Columbus,  Miss. ,  improvement  from  ..  i,  368;  iii,  1824, 1836 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from  i,  370;  iii,  1824, 1839 

Mouth  of  Warrior  River,  just  below,  examination  and  survey  for  lock 

and  dam   i,  378;  iii,  1858, 1861 

Tonawanda  Harbor,  N.  Y.,  improvement  of  i,  590;  iv,  3335 

Tongue  Point,  Columbia  River,  Greg.,  improvement  below  i,  634;  v,  3565 

Tonnage,  Sault  Ste.  Marie  canals,  Mich   i,  565;  iv,  3173 

Torpedoes  i,  5, 12,  38,  695 

Totten,  Fort,  N.  Y.,  post  of   i,  38,  927 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of   i,  308;  ii,  1509 

Town  River,  Mass.,  improvement  of  i,  154;  ii,  1083 

Trail  Creek,  Ind.  {see  Michigan  City  Harbor)   i,  534;  iv,  3074 

Traverse  Lake,  Minn,  and  S.  Dak.,  survey  for  reservoir  dam   i,  450;  iii,  2342 

Trent  River,  N.  C: 

Examination  and  survey  between  Newbem  and  Trenton  ...  i,  310;  ii,  1545, 1550 

Improvement  of  i,  302;  ii,  1490 

Trenton,  Mich,  (see  Detroit  River)   i,571;  rv,3208 

Trenton,  N.  J.,  bridge  across  Delaware  River  at   i,  661 

Trenton,  N.  C,  examination  and  survey  of  Trent  River  between  Newbern 

and   1,310;  ii,  1545, 1550 

Trinity  River,  Tex. : 

Examination  from  Dallas  to  Fort  Worth   i,  411;  iii,  1970 

Improvement  of  {see  also  Brazos  River)  i,  405, 408;  iii,  1938, 1950 

Troops: 

Engineer,  distribution,  duties,  etc.,  of   i,  39, 41, 42, 943 

Engineer  equipment  of  i,  37, 38, 943 

Service  of  engineer  oflBieers  with,  since  April,  1898   i,  45 
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Troy,  N.  Y.: 

Bridge  across  Hudson  River  at   i,  669 

Harbor  lines  in  Hudson  River  at   i,  118;  ii,  12(38 

Tugboats: 

See  also  Wrecks. 

For  transfer  to  the  artillery   i,  38 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky. : 

Final  report  on  survey  for  locks  and  dams  i,  496;  iv,  2750 

Improvement  of  i,  493;  iv,  2742 

Tukeys  Bridge,  Portland,  Me.,  obstructing  Back  Cove   i,  668 

Tunnel.  Washington  Aqueduct,  D.  C,  constructio-T^  of  i,  673;  v,  3666 

Turners  Cut,  N.  C. : 

Examination  and  survey  of  waterway  from  South  Mills  to  and  includ- 
ing Ocracoke  and  Beaufort  inlets,  via   i,  299,  309;  ii,  1511 

Improvement  of  waterway  via   i,  296;  ii,  1455 

Turrets   i,  7 

Turtle  River,  Ga.  {see  Brunswick  Harbor)   i,  331;  ii,  1649 

Twelve-mile  Creek,  N.  Y.  {see  Wilson  Harbor)   i,  592;  iv,  3353 

Twin  Rivers,  Wis.  {see  Two  Rivers  Harbor)   i,  520;  iv,  2927 

Two  Harbors,  Minn. : 

Examination  and  survey  of  Burlington  Bay   i,  514;  iv,  2889,  2897 

Improvement  of  Agate  Bay   i,  506;  iv,  2824 

Two  Rivers  Harbor,  Wis.,  improvement  of   i,  520;  iv,  2927 

U. 

Union  Bridge  Company,  bridge  of   i,  665 

Union  Lake,  Wash.,  improvement  of  waterway  via   r,  646;  v,  3583 

Union  (lighter),  removal  of  wreck  of   i,  223;  ii,  1248 

Union  River,  Me.,  improvement  of   i,  124;  ii,  993 

United  States  Engineer  School   i,  38, 42,  937 

United  States  Navy  Department,  bridge  of,  between  Portsmouth  Navy- Yard, 

N.  H.,  and  Kittery,  Me   i,664 

United  States  volunteers,  service  of  officers  of  the  Corps  of  Engineers  as  offi- 
cers of ,  since  April,  1898   i,  45 

Urbana  Creek,  Va.,  improvement  of  i,  283;  ii,  1414 

V, 

Vanland  Landing,  Yazoo  River,  Miss.,  removal  of  wreck  i,  420;  iii,  2048 

Vaughan  Bridge,  Portland,  Me.,  obstructing  Fore  River   i,  668 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes  i,  391;  iii,  1900 

Vermilion  Harbor,  Ohio,  improvement  of  i,  577;  iv,  3239 

Vessels.    See  Dredge,  Snag,  and  Tug  boats,  and  Wrecks. 

Vetra,  Sarah  E.  (schooner),  removal  of  wreck  of   i,  272;  ii,  1391 

Vicksburg  Harbor,  Miss.,  improvement  of   i,  421;  iii,  2052 

Vidalia  Harbor,  La.  {see  Mississippi  River  Commission)   i,  657;  S.,  3,  32 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor   i,  129;  ii,  1003 

Vineyard  Haven,  Mass.,  improvement  of  harbor  at   i,  162;  ii,  1115 

Vineyard  Sound,  Mass.,  removal  of  wreck  near  Robinsons  Hole  i,  174;  ii,  1147 

Vining,  J.  P.,  et  al.,  bridge  of   i,  666 

Volunteers,  U.  S.,  service  of  officers  of  the  Corps  of  Engineers  as  officers  of, 

since  April,  1898   ij^45 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of  i,  337;  ii,  1739 

W. 

Wabash  River,  Ind.  and  111. : 

Improvement  above  Vincennes,  Ind  i,  499,  501;  iv,  2801 

Improvement  below  Vincennes,  Ind   1,499,500;  iv,2800 

Operating  and  care  of  Grand  Rapids  lock  and  dam  i,  501;  iv,  2802 

Waccamaw  River,  N.  C.  and  S.  C, improvement  of....   i,  310;  ii,  1573 

WakelQeld,  Va.,  wharf  at  Bridge  Creek  Landing,  near..   i,  676;  v,  3689 

Walden  Slough,  San  Joaquin  River,  Cal. ,  examination  for  closure  of.  i,  613;  iv,  3454 

Wallabout  Channel,  N.  Y.,  improvement  of  i,  208;  ii,  1218 

WappooCut,  S.  C,  improvement  of  i,322;  ii,  1603 

Wareham  Harbor,  Mass.,  bridge  across  Weweanititt  River   i,  667 

War  maps   1,683,685;  v,3791) 
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Warrior  Rivor,  A  hi. : 

Kxjmiinati»>u  and  Hiirvoy  for  I-nckn  aii<l  Damn  1,  2,  and      hclow  Tnwa- 

looHil   I.:^7H;  III,  lKr)H,  m\i 

Improvrmciit  ahovi' TuHcaloona   i/M'tfy;  iii,  1H1»; 

Improvi'iiu'iit  billow  TuhcuIoowi   I,.'WH>;  iii,  IKL'I 

Oporatinir  ami  can'  of  hu  kn  aiul  darns  alxivc Tuwalofisa   i,.'i<>(};  iii,  IK1*.> 

VVaiToml  lliirhorand  Hiver,  Minn.: 

Kxaniiuation  of   1,451;  in,  235/1 

Iniprovonient  of  bar  at  mouth  of  river   i,  44!»;  in,  2.'{.'{'.» 

Warwick  Kivcr,  Nbl.,  improvement  of   i,2()H;  ii,  13H.'{ 

Wiu^hakif,  Fort,  Wyo.,  roatl  to  Hnff-ilo  Fork,  Smiko  Kiver.  .  i,GH(5;  v,  3823 

Wiitfbin^ton,  1).  C. : 

Aiiutniuct  Bridjic,  repair  of   v,  3r)37 

AtpuHiuct,  nalccarlia  Kosorvoir   v.-'IO,')! 

Aqueduct,  tiltration  plant   I, '»74;  v,  :{<;K() 

A(iucdnct,  iiicrcu.siiij;  water  Mupply   I,  ()73;  v,  3<><W) 

Atpieduct,  maintenance  and  repair   i,  <>71;  v,  3()51 

Aqueduct  Tunnel  and  Howard  Univerwitv  Roservoir   1,673;  v,  3()t>« 

Barracks,  removal  of  en^rineer  trooj^a  and  school  to   i,  42 

Defenaeflof   i,  6,23,75)1 

Government  Printing  Office,  building  for  use  of   i,  685;  v,  3801 

Highway  bridge  across  Potomac  River,  plans,  etc.,  for   i,  119 

Improvement  of  Potomac  River  at   i,  273;  ii,  1309 

Improvement  of  Potomac  River  below   i,  276;  ii,  1405 

Long  Rridiie,  across  Potomac  River,  rel»uilding  of   1,275;  ii,  1399 

Mall,  the,  and  Potomac  and  Zoologiail  parks   i,  676;  v,  3689 

Meniorial  Bridge   i,67();  v,  3648 

Public  buildings  and  grounds,  and  Washington  Monument  i,  675;  v,  36S9 

Tele^:raph  line  connecting  Executive  Departments,  etc   i,  676;  v,  3689 

Washin^n.  N.  C, : 

Harbor  lines  in  Pamlico  River  at   i,  119;  ii,  1570 

Improvement  of  Pamlico  River   i,  301;  ii,  1487 

Washington  Barracks,  I).  C,  removal  of  engineer  troops  and  school  to   i,  42 

Washington  County,  Ohio,  bridge  of   i,  660 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound  .  i,  646;  v,  3583 

Washington  Monument,  D.  C   i,  675;  v,  3689 

Washita  (Ouachita)  River,  Ark.  and  La.: 

Examination  of  Camden  Harbor,  Ark   i,  425;  iii,  2090 

Improvement  of   i,  415;  iii,  2034 

Wateree  River,  S.  C,  improvement  of   i,  317;  ii,  1590 

Water  hyacinths: 

Removal  of,  from  Florida  waters   i,  341;  ii,  1746 

Removal  of,  from  Louisiana  waters   i,  395;  in,  1906 

Water-level  observations : 

Columbia  River,  Oreg.  and  Wash   i,  640;  v,  3576 

Mississippi  River  and  principal  tributaries   i,  425;  ni,  2072;  S.,  8, 45, 126 

Mississippi  River,  at  St.  Louis,  Mo.,  illustration  of  full-depth  rod-float 

method  of  discharge  measurement   in,  2199 

Mississippi  River,  at  St.  Paul,  Minn   i,  449;  in,  2340 

Northern  and  Northwestern  Lakes   i,  681;  v,  3776 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Waterways  {see  also  Canals) : 

Beaufort,  N.C.,  to  Newbem   i,303;  ii,  1493 

Beaufort,  N.  C,  to  New  River   i,  304;  ii,  1496 

Charleston  to  Beaufort,  S.  C,  sunken  logs   i,  324;  ii,  1607 

Chincot€ague  Bay,  Va.,  to  Delaware  Bay,  Del   i,  260;  ii,  1348 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs   i,  272;  n,  1390 

Galveston  to  Houston,  Tex   i,  404;  ni,  1933 

Great  Lakes  to  Atlantic  Ocean   i,  118 

Keweenaw  Bay  to  Lake  Superior,  Mich  i,  511, 512;  iv,  2867 

Kissimmee  River,  Fla.,  to  Gulf  of  Mexico    i,  350 

River  to  Lake  Michigan  (act  of  1899)   i,  534;  iv,  3048 


Mississippi  River  to  Lake  IVIichigan  (act  of  1900)   i,  534;  iv,  3058 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound...  i,  297;  ii,  1457 
Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River,  i,  296;  ii,  1455 
Portage  Lake  and  Lake  Superior  canals  {see  Keweenaw  Point) .  i,  511,  512;  rv,  2867 
Puget  Sound  to  lakes  Union  and  Washington,  Wash   i,  646;  v,  3583 

ENG  1901  4 


50 


INDEX. 


Waterways,  etc. — Continued. 

San  Joaquin  River,  Cal.,  to  Karquines  Strait  i,  613;  iv,  3449,  3452 

Savannah,  Ga.,  to  Beaufort,  S.  C   i,324;  ii,  1628 

Savannah,  Ga.,  to  Fernandina,  Fla  i,  332;  ii,  1653 

Shreveport,  La.,  to  Jefferson,  Tex.  (see  Cypress  Bayou)  i,  414;  iii,  2033 

South   Mills,   N.    C,   to   and    including  Ocracoke   and  Beaufort 

inlets   1, 299, 309;  n,  1511 

Superior  Lake  to  Lake  Huron,  including  Hay  Lake  Channel,  St.  Marys 

River   i,570;  iv,3200 

Waukegan  Harbor,  111.,  improvement  of  i,  524;  iv,  2951 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of  i,  293;  ii,  1449 

West  Fork  of  South  Branch,  Chicago  River,  111. : 

Bridge  across  Mud  Lake,  Chicago   i,  663 

Improvement  of   i,  529;  iv,  2992 

West  Galveston  Bay,  Tex.,  improvement  of   i,  406,  408;  iii,  1939, 1950 

West  Palmbeach,  Fla.,  bridge  across  Lake  Worth   i,  667 

Westport  Harbor,  Conn.,  improvement  of  i,  189;  ii,  1180 

Weweanititt  River,  Mass.,  bridges  across   i,  667 

Weymouth  River,  Mass.,  improvement  of  i,  155;  ii,  1084 

Whatcom  Creek  Waterway,  Wash.,  bridge  at  New  Whatcom   i,  663 

Whitehall  Harbor,  N.  Y.  (see  Champlain  Lake)  i,  148;  ii,  1055 

White  House,  Washington,  D.  C  i,  675;  v,  3689 

White  Lake  Harbor,  Mich.,  improvement  of   i,  546;  iv,  3107 

White  River,  Ark. : 

Gauging  (see  Mississippi  River)  i,  425;  iii,  2072;  S.,  8,45,126 

Improvement  by  open-channel  work  i,  427;  iii,  2105 

Improvement  of  Buffalo  Fork  i,  429;  iii,  2119 

Improvement  of  upper  river  by  locks  and  dams  i,  428;  iii,  2108 

White  River,  Ind.,  improvement  of   i,  501;  iv,  2804 

Wicomico  River,  eastern  shore  of  Maryland,  improvement  of  i,  270;  ii,  1386 

Wilhelmina,  Laura  (sloop),  removal  of  wreck  of  i,  272;  ii,  1390 

Willamette  River,  Oreg. : 

Improvement  above  Portland  i,  631 ;  v,  3550 

Improvement  below  Portland   i,  633;  v,  3557 

Willapa  River  and  Harbor,  Wash.,  improvement  of  i,  641;  v,  3577 

Willets  Point,  N.  Y. : 

Battalion  of  Engineers  i,  39,  43, 943, 975 

Engineer  Depot  i,  40,  41, 42, 947 

Engineer  School   1,38,42,937 

Engineer  troops   i,  39,  41, 42, 943 

Fort  Totten,  post  of   i,  38, 927 

Williamstown,  W.  Va.: 

Bridge  of  Ohio  River  Bridge  and  Ferry  Company  across  Ohio  River 

between  Marietta,  Ohio,  and   i,  660 

Bridge  of  Williamstown  and  Marietta  Bridge  and  Transportation  Com- 
pany between  Marietta,  Ohio,  and   i,  661 

Williamstown  and  Marietta  Bridge  and  Transportation  Company,  bridge  of. .      i,  661 

Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay   i,  600;  iv,  3397 

Improvement  of  inner  harbor   i,  601;  iv,  3399 

Wilmington,  Del.,  improvement  of  harbor   i,  246;  ii,  1335 

Wilmington,  N.  C. : 

Defenses  of...   1,6,24,812,921 

Examination  and  survey  of  Cape  Fear  River  at  and  above. .  i,  310;  ii,  1552, 1557 

Improvement  of  Cape  Fear  River  above   i,  307;  ii,  1502 

Improvement  of  Cape  Fear  River  at  and  below   i,  307;  ii,  1504 

Wilson  Harbor,  N.  Y.,  improvement  of   i,  592;  iv,  3353 

Winnebago  Lake,  Wis.  (see  Fox  River)   i,  525;  iv,  2953 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam   i,  444;  iii,  2309 

Operation  and  care  of  reservoir  dam   i,  445;  iii,  2322 

Survey  of  flowage  lines  of  reservoir   i,  451 

Winyah  Bay,  S.  C,  improvement  of   i,  314;  ii,  1582 

Wisconsin  Central  Railway  Company,  bridges  of   i,  667 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of   i,  507;  iv,  2828 

Wisconsin  River,  Wis.: 

Bridge  across   i,  665 

Improvement  of  (see  Fox  River)   i,  525;  iv,  2953 
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Witch  Kock,  Pdilhuul  llatltor,  Me.,  tixaiiiinatioii  aii<l  huivcv  I'T  n-iiioval 

of  1,  KliJ;  II,  lOOU,  1015 

VVitlilucooc.lieo  Itivcr,  Fla.,  improvement  of . ,   i,;MH;  hi,  17<il 

Wolf  Hiver,  Mt'm|)lus,  Tcmi.  (.sw  MinMiwHippi  River  CommiHHioii ) .  .  .  i,  <»')?;  S.,  ',i,:V2 

Wolf  River,  Wis.  [sir  Ahiiapee  Harbor)   iv,2!»2:{ 

Wolf  Kiver,  Wis.,  tributary  of  the  I"'ox  {set-  Fox  River)   iJ^Jfy;  iv,  2Hr).'J 

Woods  ilole  CMiannel,  Ma.ss.,  improvement  of   if  l'>2;  ii,1117 

Worth  Uike,  Fla.,  bridge  acrosa   i,  GO? 

Wrecks,  etc.,  removal  of   i»  117,  118 

Abseeon  Inlet,  N.  J.,  entrance   b2()2;  11,1.^51 

Appoquininjink  River,  Del   i,2<)3;  11,1352 

Atlantic  (Mtv,  N.  J.,  entrance  to  Abseeon  Inlet   1,2(12;  ii,  1351 

Atlantic  City,  N.  J.,  in  Atlantic  Ocean   i,2<)3;  ii,  1353 

Atlantic  Ocean,  off  Atlantic  City,  N.J   i,  2()3;  ii,  1353 

Atlantic  Ocean,  off  Seabright,  N.  J   i,  223;  ii,  1247 

Back  Creek,  Md   i,272;  ii,  1390 

Baltimore  Harbor,  Md.,  Fort  McHenry  Channel   ',272;  ii,  1391 

Baltimore  Harbor,  Md.,  North  Point  Creek   i,  272;  ii,  1390 

Beanfort  to  Charleston,  S.  C,  inland  passage   i,  324;  ii,  1007 

Belle  Isle,  Detroit  River,  ISIich   i,570;  iv,3198 

Billingsport,  N.  J.,  below   1,203;  ii,  1352 

Bridgeboro,  N.  J.,  above   i,202;  ii,  1351 

Buttermilk  Channel,  New  York  Harbor,  N.  Y   i,229;  ii,  1299 

Cambridge  Harbor,  Md     i,272;  ii,  1390,  1391 

Cedar  Creek,  N.  J   i,  203;  ii,  1352 

Charleston  to  Beaufort,  S.  C.,  inland  passage   i, '^24;  ii,  1007 

Chatham  Harbor,  Mass   i,  174;  ii,  1147 

Chesapeake  Bay,  near  Craighill  Channel  light,  Md   i,  272;  ii,  1391 

Chesapeake  Bay,  near  Fort  Monroe,  Va   i,  298;  ii,  1402 

Chesapeake  Bav,  near  Old  Plantation  li<^ht-house,  Va   i,  298;  ii,  1402 

Chester  Creek,  *Pa   i,  262;  ii,  1350 

Choptank  River,  Md.,  Cambridge  Harbor   i,  272;  ii,  1390, 1391 

Cleveland  Harbor,  Ohio   i,584;  iv,  3269,  3270 

Communipaw  Channel,  N.  J   i,  223;  ii,  1247 

Corner  Stake  light,  off  Staten  Island,  N.  Y   i,  223;  ii,  1247 

Craighill  Channel  light,  Chesapeake  Bay,  Md   i,272;  ii,  1391 

Cumberland  River   i,463;  iii,  2417 

Cuyahoga  River  (Cleveland  Harbor),  Ohio  i,  584;  iv,  3270 

Deals  Island,  Md   i,  272;  ii,  1390 

Delaware  and  Chesapeake  Canal,  Md.,  sunken  logs   i,  272;  ii,  1390 

Delaware  Bay  and  River   i,  262,  263;  ii,  1350, 1351, 1352 

Delaware  Breakwater  Harbor,  Del   i,  263;  ii,  1351 

Dennis  Creek,  N.  J   i,  262;  ii,  1350 

Detroit  River,  Mich   i,570;  iv,3198 

Dover  Island,  Cumberland  River   i,  463;  iii,  2417 

Duck  Creek  (Smyrna  River),  Del   i,  263;  ii,  1352 

Duluth  Harbor,  Minn  :  i,  514;  iv,  2883 

East  River,  N.  Y   i,  223;  ii,  1248 

Ellis  Island,  New  York  Harbor,  N.  Y.,  near   i,  223;  ii,  1248 

Erie  Lake,  off  Cleveland,  Ohio   i,584;  iv,3269 

Erie  Lake,  off  Sanduskv,  Ohio   i,  584;  iv,  3269 

Flint  River,  Ga  '   i,363;  iii,  1793 

Fort  McHenry  Channel,  Patapsco  River,  Md   i,  272;  ii,  1391 

Fort  Monroe,  Va.,  off   i,298;  ii,  1462 

Galveston  Bay,  Tex   i,  411;  iii,  1959 

Gloucester,  N.  J.,  off   i,262;  ii,  1351 

Greenpoint,  N.  Y.,  off   i,223;  ii,  1248 

Greenwood,  Miss.,  Yazoo  River   i,  420;  iii,  2048 

Hampton  Roads,  Va.,  off  Fort  Monroe   i,  298;  ii,  1462 

Hardmgs  Beach,  Chatham,  Mass   i,  174;  ii,  1147 

Haverstraw,  N.  Y.,  off   i,  223;  ii,  1248 

Hudson  River,  N.  Y  i,223;  ii,  1248 

Island  Beach,  N.  J.,  opposite   i,223;  ii,  1247 

Jackson  Creek,  Md   i,272;  ii,  1391 

League  Island  Navy- Yard,  Schuylkill  River,  Pa   i,  263;  ii,  1352 

Long  Island  Sound,  N.  Y   i,  223;  ii,  1246 

Louisville  and  Portland  Canal,  Kv  i,  505;  iv,  2816 

Manokin  River,  Md  '   i,  272;  ii,  1390 
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Wrecks,  etc. ,  removal  of — Continued. 

Michigan  Lake-Sturgeon  Bay  Canal,  Wis  i,  527;  iv,  2970 

Mississippi  River,  above  Missouri  River   i,  440;  iii,  2231 

Mississippi  River,  below  Missouri  River   r,  434;  iii,  2166 

Mobile  River,  Ala   i,378;  iii,  1853 

Monroe,  Fort,  Va.,  off   i,298;  ii,  1462 

Nauset  Harbor,  Mass   i,  159;  ii,  1091 

Newark  Bay,  off  Corner  Stake  light   i,  223;  ii,  1247 

New  Jersey-Staten  Island  channel   i,  223;  ii,  1247 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel   i,  229;  ii,  1299 

New  York  Harbor,  N.  Y.,  Communipaw  Channel   i,  223;  ii,  1247 

New  York  Harbor,  N.  Y.,  near  Corner  Stake  light   i,  223;  ii,  1247 

New  York  Harbor,  N.  Y.,  near  Ellis  Island   i,  223;  ii,  1248 

New  York  Harbor,  N.  Y.,  off  Greenpoint   i,223;  ii,  1248 

New  York  Harbor,  N.  Y.,  Sandy  Hook   i,  229;  ii,  1299 

North  Point  Creek,  Patapsco  River,  Md   i,  272;  ii,  1390 

Odessa  Landing,  Appoquinimink  River,  Del   i,  263;  ii,  1352 

Ohio  River   i,  473;  iv,  2646 

Ohio  River,  Louisville  and  Portland  Canal,  Ky   i,  505;  iv,  2816 

Old  Orchard  Shoal  light,  Raritan  Bay,  N.  J.,  near   i,  223;  ii,  1247 

Old  Plantation  light-house,  Chesapeake  Bay,  Va.,  near   i,  298;  ii,  1462 

Patapsco  River,  Md.,  Fort  McHenry  Channel   i,272;  ii,  1391 

Patapsco  River,  Md.,  North  Point  Creek   i,  272;  ii,  1390 

Philadelphia,  Pa.,  Schuylkill  River   1,262,263;  ii,  1350, 1352 

Pollock  Rip  light-ship,  Mass.,  near   i,  174;  ii,  1147 

Port  Chester  Harbor,  N.  Y.,  off   i,  223;  ii,  1246 

Porto  Rico,  San  Juan  Harbor  i,  657;  v,  3635 

Rancocas  River,  N.  J   i,  262;  ii,  1351 

Raritan  Bay,  N.  J   i,223;  ii,  1247 

Riverton,  N.  J. ,  below  i,  262;  ii,  1351 

Robinsons  Hole,  Vineyard  Sound,  Mass  i,  174:  ii,  1147 

St.  Clair  River,  Mich   i,570;  iv,  3198 

Sandusky  Harbor,  Ohio  i,584;  iv,  3269 

Sandy  Hook,  N.  J   i,  229;  ii,  1299 

San  Francisco  Bay,  Cal   i,  613;  iv,  3434 

San  Jacinto  River,  Tex   i,  411;  iii,  1959 

San  Juan  Harbor,  Porto  Rico   i,  657;  v,  3635 

Savannah  Harbor  and  River,  Ga   i,  334;  ii,  1660 

Schuylkill  River,  Pa  i,  262, 263;  ii,  1350, 1352 

Seabright,N.  J.,off   i,223;  ii,  1247 

Ship  John  light,  Delaware  Bay   i,  263;  ii,  1350 

Shovelful  light-ship,  Mass.,  near   i,  174;  ii,  1147 

Shrewsbury  River,  N.  J   i,  223;  ii,  1247 

Smyrna  River,  Del   i,  263;  ii,  1352 

Stage  Harbor,  Mass.,  on  Hardings  Beach   i,  174;  ii,  1147 

Staten  Island-New  Jersey  channel  i,  223;  ii,  1247 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis   i,  527;  iv,  2970 

Superior  Bay,  Duluth  Harbor,  Minn   i,  514;  iv,  2883 

Tangier  Sound,  Md.,  Deals  Island   i,  272;  ii,  1390 

Vanland  Landing,  Yazoo  River,  Miss   i,  420;  iii,  2048 

Vineyard  Sound,  Mass.,  near  Robinsons  Hole   i,  174;  ii,  1147 

Wysocking  Bay,  N.  C   i,  309;  ii,  1511 

Yazoo  River,  Miss   i,  420;  iii,  2048 

Wrightstown,  Wis.,  bridge  of  town  of,  across  Fox  River   i,  662 

Wyandotte,  Mich,  (see  Detroit  River)  i,571;  iv,3208 

Wysocking  Bay,  N.  C,  removal  of  wreck  i,  309;  ii,  1511 

Y. 

Yalobusha  River,  Miss.,  bridge  at  mouth  of  Martins  Creek   i,  660 

Yamhill  River,  Oreg. : 

Improvement  of  i,  631 ;  v,  3550 

Operating  and  care  of  lock  and  dam   i,  632;  v,  3555 

Yankton,  S.  Dak.,  improvement  of  Missouri  River  at  i,  452, 454;  iii,  2373,  2376 

Yaquina  Bay,  Oreg. : 

Examination  of   i,  622;  v,  3485 

Improvement  of   i,620;  v,  3482 
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Yazoo  Kivor,  Miss.: 

lm|»i(»\i'iiu'iit  altovo  month   1,420;  iir,  2048 

Iniproveiiient  (il  mouth,  inchidiiig  VittkHburj^  lhu  h(jr   i,4'JI  ;  iii,2()r)2 

Removal  of  wrtH'ks   i,-!-";  iii,2()ls 

"Y"  lirid^'c,  ticrosH  ISluHkin^um  River  at  Zaiiosville,  Ohio   i, 

Yellow  JSlili  Pond,  niid^«'|»ort,  Conn,  {kit  Hrid^'eport)   i,  IHd;  ii,  1177 

Yellowstone  National  Tark,  improvement  of   i,G82;  v,3777 

Yellowstone  River,  Mont.,  brid^;e  at  Cilondive   i,  (ioW 

York  Harbor  and  River,  Me.,  bridge  (Sewells)  obstructing  navigation   i,  G()7 

York  River,  Va.,  improvement  of   i,286;  ii,  1417 

Yiiba  River,  Cal.   {see  Sacramento  River  and  California  Debris  Commis- 
sion) i,G08,G50;  iv,  3420,  v,  3G25 


Zauesville,  Ohio: 

Bridge  across  Muskingum  River  at  ("Y"  Bridge)   i, 659 

Bridge  across  Muskinuum  River  Canal  at   i,  667 

Zeus  (canal  boat),  removal  of  wreck  of   i,2G.3;  ii,  1852 

Zoological  Park,  Washington,  D.  0  i,676;  v,3G89 
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